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CHAPTER I 
STATEMENT OF THE PROBLEM 
Introduction to the thesis.-- The educators of a demo-
cratic country have he.d presented to them a great responsi-
bility which, stated very simply, is the requirement to ed-
ucate the nation's population to make intelligent decisions, 
upon the correctness of vlhich rests the success of the 
democracy. Therefore, it is essential that the major 
objective of the social studies program in a school should 
be the development of good democratic citizenship. 
There are many facets involved in good democratic 
citizenship, but one of the essential points is the ability 
to think critically. This requires an inquiring and question-
ing mind to be developed in all citizens, for in a totali-
tarian society only the selected elite do the critical 
thinking whereas the mass of the people are educated to 
accept their leaders' decisions without question. 
Of course, the ability to think critically will not in 
1 tself automatically produce a ,.,holesome, well rounded, 
democratic citizen. Other ideals are also essential. These 
ideals are succinctly stated by the Educational Policies 
-1-
Boston Uni vers ity 
School of Education 
Library 
2 
Commission in Education ru1d the Defense of American 
11 
Democracy: 
"'The moral defense of democracy requires the 
development in all citizens, from the earliest years, of 
deep abiding loyalties to the central values of demo-
cracy; to the conception of the dignity and worth of the 
individual; to the principle of human equality and 
brotherhood; to the process of free inquiry, discussion, 
criticism, and group decision; to the canons of personal 
integrity, honesty and fairness; to the idea of the obli-
gation and nobilitY. of labor; to a concern for the good 
of the community.' 1 
It is impractical, if not actually impossible, to do 
justice in one teaching unit to all the democratic values 
mentioned above. This writer, however, feels that a unit 
taught by the problem-solving method will develop more 
critical thinking, of which free inquiry, discussion,and 
group decision are facets and, consequently, v:ill prepare 
the students to be good citizens. 
The purpose and presentation of the problem.-- It 'V'Tas 
necessary, ho~<rever, to see by actual classroom teaching 
whether the belief, that the problem-solving method would 
produce critical thinking, \'Tas a correct hypothesis. The 
experiment to investigate this pro~lem took the form of action 
research. In order to judge the worth of the problem-solving 
method, it was decided to compare this teaclung procedure 
\'Tith:_ the· textbook '·method • . ·:.The experimental group was taught 
by the problem-solving method while the control group learned 
their unit's work by full but exclusive use of the textbook. 
1]L. \1 . Harding, "Building Values in a Problem-Centered 
Curriculum," Progressive Education (October, 1948), 26:19. 
3 
The comparison of the two groups was made, not only on the 
growth of the pupils in factual knowledge based on the unit 
studied, but in their ability to think critically as well. 
On the latter point, theoretically it was assumed that the 
ability of the students taught by the problem-solving ap-
proach would be much improved over those taught by the text-
book method. 
The problem facing many social studies teachers is work-
ing the problem-solving method into their particular subject. 
There is no question that this method could and should be 
easily adopted in a problems of democracy class. But that 
subject is usually given at the end of a high-school course, 
and the pupils should receive training in problem solving 
before their fourth year in high school. The experiment in 
question was conducted with t1.,ro eighth-grade geography classes. 
It is believed that junior high school is none too soon to 
begin to make children conscious of problems and to start 
developing in them a habitual way of working through their 
problems. 
Some people may say that they agree with the previous 
statement but ask, uHow are you going to make a problem out 
of simple geography?" At one time geography consisted of 
committing to memory, for no direct useful purpose, location 
of cities, rivers and similar information. No\1 those facts 
are still learned, for geography is "the study of those 
environmental factors which have influenced the life of man" 
but, to be more explicit, "because they are necessary to the 
4 
solution of a problem or instrumental to some '\'Iorthy social 
purpose 11 and, consequently, "they are more easily learned 
11 
and more permanently remembered. 11 So it has been assumed 
also that more immediate and la.sting learning of facts and 
concepts takes place 'vi th the use of the problem-solving 
approach, &nd too, it can be assumed that a course in geog-
raphy, as well as one in problems of democracy, can be 
taught by the problem-solving method. Hilda Taba has gone 
even further in connection with the importance of critical 
?J 
thinking by saying that: 
"Perhaps educators can begin to see that there is 
no conflict betv1een teaching content and developing 
critical thinking and that content which does not con-
tribute to the development of concepts and which re-
quires 'mastering' by processes other than those aiding 
critical thinking, is not ,.;orth its place in the 
curriculum." 
The objective of learning through solving problems is to 
train students and not to find the solutions to present-day 
problems of society. It is hoped and believed that the 
process of the problem-solving method will help the next 
generation tackle its problems and reach workable solutions. 
With this belief in mind, the purpose of this experiment is 
to determine whether more and lasting learning of factual 
knowledge and concepts take place and whether critical 
thinking is improved by the problem-solving method as compared 
1/ T. R. McConnell, "Learning by Thinking," School and 
Society (March 18, 1939), 49:345. 
gj Hilda Taba, "The Problems in Developing Critical Thinking," 
Progressive Education (November, 1950), 24:61. 
5 
with the textbook method. 
The definition of terms.-- It is considered by some 
people that thinking is a "natural" process, like breathing 
for example, so no training is necessary. All normal 
people are equipped to think, but organized, systematic, 
critical, t~inking is an acquired ability. Jolm Dewey in 
Ho1v We Think states that the "process [Of thinkingJ begins 
with the recognition of a 'perplexed and troubled situation' 
and ends, if successfully followed, with a clear and satisfy-
V 
ing solution." The way to reach this "clear and satisfy-
ing" end is by the scientific method. The thinking process 
or scientific method, when applied to the field of social 
science or more particularly to social studies, is referred 
to as the problem-solving method. There is, however, a dif-
ference between the scientific method in science and the 
problem-solving method in social studies. A scientist can 
delay his decisions until all his facts are gathered, but 
the social problems of the social scientist have deadlines 
to meet at which time decisions must be made-- for example a y 
vote must be cast on a certain date, so the individual has to 
reach a conclusion by that time or not vote. 
"The problem-solving approach •••• makes it possible 
to develop an appreciation of the role of the scientific 
method in the search for truth and in the improvement of 
i/John Dewey, How We Think (Revised edition), D. C. Heath 
and Company, Boston, 1933 p. 107. 
g/George L. Fersh (Editor), The Problems Approach and the 
Social Studies, Curriculum Series, April, 1955, Number 9, 
National Council for the Social Studies, Washington, D.C.,p. 4. 
6 
human well-being. Bigotry, prejudice and ignorance are 
enemies of virtue and the good life. Through the use 
of the scientific method, lmowledge can be extended and 
truth established. The problem-solving technique is the 
method of science; through it young people can learn to 
be open-minded, objective, and zealous in their search 
for truth. They can learn the importance of reason as 
the pilot of emotion and the importance of disciplined 
thought as the ins~~ent through which a better world 
can be achieved• n .J:t 
A problem has been defined by Parker in -Types of Ele-
mentary Teaching and Learning"' •••• as a question involving 
doubt. Whenever we thoughtfully search for means of dealing 
with any such doubt or perplexity or uncertainty or difficul-
y' 
ty, vie are engaged in reflective problem solving. 1 " 
21 Brownell has stated the definition a little more fully: 
"Problem solving refers (a) only to perceptual 
and conceptual tasks, (b) the nature of i'Thich the 
subject by reason of original nature, of previous learn-
ing , or of or~anization of the task, is able to under-
stand, but (c) for which at the time he knows no direct 
means of satisfaction, but he does not experience utter 
confusion. From this he is saved by the condition de-
scribed above under (b). Then, problem solving becomes 
the process by which the subject extricates himself from 
this problem •••• " 
The problem-solving method.-- This definition is good in 
a genera l sense, but the problem-solving method is defined by 
this \vri ter as a method of teaching '\'i'hich presents a challenge 
1/ James Quillen and Lavone A. Hanna, Education for Social 
Com etence, Scott Foresman and Company, New York, 19~p. 461. 
2 Viilliam H. Burton, "The Problem-Solving Technique: Its Ap-
pearance and Development in American Texts on General Methods," 
Educational Methods (January, 1935), 14:190. j} William A Brovmell, "Problem Solving ," Chapter XII, Nelson 
Henry (Editor), The Psychology of Learning, Forty-first Year-
book of the National Society for the Study of Education, 1942, 
University of Chicago Press, Chicago, p~416. 
7 
to the student in the form of a problem. In order to meet 
this challenge or problem there must be (1) a clear under-
standing of the problem, (2) the gathering of facts, (3) 
the analyzing of those facts, and (4) the conclusion dra~m 
based on the available information. Problems may be just 
factual, for example, (a) finding the area of Saskatchewan, 
or they may require some research, (b) the best route to 
Colorado, or even involve social issues, (c) ho'\"l the coal 
1/ . 
industry could be put on a sound basis. The latter may re-
quire one more step in the problem-solving process; (5) the 
completion of some type of action. The Binings have made 
the distinction between the project and the problem by say-
ing that the problem does not demand action. The activity 
involved in the problem-solving method leads only to a 
gj 
mental solution. This writer believes, ho'\ttever, that ac-
tionsnoulu be part of the problem-solving approach, although 
the problem-solving method can be used without this final 
step. 
This position is taken because there are three differ-
ent types of problems--solved, speculative and unsolved. 
Obviously, the solved problems offer no opportunity .for 
students to do anything about them. Solved problems may be 
1 Edgar B. Wesley, Teaching Social Studies in High School, 
Third edition), D. C. Heath and Company, Boston, 1950, p. 473. 
gj Arthur C. Bining and David H. Bining, Teaching the Social 
Studies in Secondary Schools, (Third edition), I•1cGraw-Hill 
Book Company, Inc., New York, 1952, p. 90. 
8 
classified as pure factual as illustrated in (a) above, and 
a s research a s in (b) and historical problems. The latter 
falls into t his category of solved problems, since men who 
were faced \'Ti th these problems found some sort of answer to 
them. The textbook and other research books are all that 
are necessary to find the historical answer. If, hov;ever, 
t h e student is challenged with the problem of deciding or 
speculating '\·;hat \'Tould have been the best procedure, he must 
draw his mm conclusions as he would be required to do in 
the problem, "Should the United States have joined the 
League of Nations?" 
If the problem is unsolved like (c) men ti.oned above or 
the following , "Is the cost of living too high?" the student 
l'TOuld not only have to draw his mm conclusion but, might 
take the fifth step in the problem-solving procedure by 
writing his Congressmen on the matter, thereby actually 
taking action based on his conclusion. 
The simple factua l problem can be handled even by the 
elementary gr a de pupils. But even they can gr adually tackle 
speculative and unsolved problems which require some reflec-
tive t hought or critical t hinking to reach proper conclu-
sions. 
Critical thinking.-- Problems actually can be solved in 
a number of \•rays as demons trated in history through the ages. 
War stands out as a violent l'tay to solve problems ranging 
from economic to religious. Withdrawal from human contact 
9 
to avoid having to f~ce worldly problems was the reason for 
some people entering monastic orders, particularly during the 
troubled !.fiddle Ages~ But the more intelligent 't'lay to solve 
problems, which is the aim of the problem-solving method in 
the schools, is through the process of critical thinking. 
This is a skill rThich is not automatic, but one which must 
be lear ned through experience in the classroom, school, 
community and in all aspects of life itself. 
A general definition of critical thinking given by 
!I 
Glaser, states that: 
"The ability to think critically •••• , involves 
three things: (1) an attitude of being disposed to 
consider in a thoughtful way the problems and sub-
jects that come within the range of one's experience, 
( 2) knm'lledge of the methods of logical inquiry and 
reasonin§, and (3) some skill in applying those 
methods. . 
Critical thinldng is a 11ay of thinking which Dewey refers 
gj 
to as, "states of thinking " and itThich require: 
" ••.• (a) stating the exact nature of the problem 
to be . solved, (b) making suegestions of vrhat mi ght be 
done, (c) gathering information which these various 
suggestions indicate is needed, (d) checking the 
original suggestions against the facts that have been 
gathered, with possible inclusion of new sugges~on? , 
and (e) testing the suggestions by actual or imagina-
tive . acti.on." · 
1/ Ed1.;ard £..!. Glaser, An experiment in the Development of 
Critical Thinking, Bureau of Publications, Teachers College, 
Columbia University, New York, 1941, p. 5- 6. 
gj Prudence BostvTick (Chairman), "The Nature of Critical 
Thinking and Its Use in Problem Solving," Chapter III, "-/ 
Helen r-I. Carpenter (Editor), Skills in Sogial St11dies, 
Twenty~faurth:: Yearbook ;of the ·_Na t1'on9..1 .. 0.o.urfciJ... ~ f6r . .-the ' .. : 
Social Studies, 1954, The Council, Washington, D. c. p~ 46. 
10 
The sequence of steps does not always occur in this 
exact order, for insight also plays an important part in 
reaclung the correct solution to a problem, and this may 
mean that some step or steps are skipped altogether. 
A critical thinlter is more apt to be a more inde-
pendent individual relying on J:1..is own ability to solve his 
everyday problems as well as those which face his genera-
+. 
ul.On. 
The textbook method.-- There is usually more th.an one 
1t1ay to accomplish an objective, and this is true in the 
field of education; consequently, there are a number of 
teaching methods - the problem-solving method, Hhich has 
already been defined, the project, the unit, the lecture, 
the social-recitation, a..'l1.d the textbook method to name only 
a fe-vr \•Thich are used by teachers at the present time. The 
textbook method is, along vli th the lecture method, the 
oldest and has been defined by Wesley "···· as that teach-
ing procedure in which the mastery of the textbook is the 
11 immediate objective." This means that such a procedure re-
volves around the textbook, just as another procedure might 
revolve around the laboratory. 
If the textbook method is to be used effectively a 
sincere effort must be made to acquire as much as possible 
from this aid. This can be done, to varying degrees, in a 
number of different ways. Probably the first use of the 
1/ Edgar B. Wesley, op. cit., p. 445. 
11 
textbook method can be called the Memorizing Recitations 
or the I"!emori ter System. Wesley considers this the "most y 
unworthy" of all the planned uses of the textbooks. Its 
aim is to memorize the book . 
Since this 1r-ras very difficult for the duller students, 
a second method evolved--the Recitation Testing Procedure. 
In this method the teacher assigns certain pages from the 
text 'tvhich the students study. The next day the pupils 
are questioned by the teacher, usually orally, as a check 
on how well they can reproduce the facts in their assign-
Y 
ment. This is the situation in which the student acts 
like a sponge--absorbing as much as possible at one time 
and squeezing it dry the next~ 
The third plan for the use of a textbook will be 
called by this writer the Puuil Outlining Plan. In this 
case students are assigned pages which they are instructed 
to outline or possibly summarize. This is then presented 
orally or is placed on the chalkboard, where it is evaluat-
ed, revised, and a final version accepted by the entire 
21 
class. 
The Pupil-Teacher Textbook Study is a more advanced 
plan. In this procedure the students have their textbooks 
open while the teacher explains the main topics, relations 
y Edgar B. ~lesley, op. cit., p. 41~8 . 
2/ Arthur C. Bining and David H. Bining, op. cit., p. 74. 
~Edgar B. Wesley, op. cit., p. 449. 
12 
of the subtopics, and supplements the texts for better 
U-11.derstanding. The pupils then read orally or silently 
portions of the book, and they may outline sections after 
which the teacher asks some questions to determine whether 
the pupils are acquiring ru1 understanding , and then the 
pupils discuss the subject matter. This plan is most ad-
1/ 
vantageous for the junior hig.,.~ s-chool level, for the class 
period is utilized to teach the students to read, analyze, 
outline, or summarize. The textbook has novr become the 
means to the achievement of not only information, but skills y 
and attitudes as well~ 
Wesley considers " •••• a high level of teaching," the 
method in 1;1hich the teacher and class "superimpose". uuon the 21 - -
textbook an independent organization. The Binings call 
!±/ 
this the Topical Recitation Procedure. Both of these men 
suggest that only the teacher prepare a topical outline, but 
this procedure could be: very readily made into teacher-pupil 
planning~ The pupils study the text in order to fill in the 
outline on the topic. Wesley suggests that other books be 
used as well as the text~ Careful assignments must be given 
so the pupils i'rill kno'i>'T 'tvhat is expected of them~ During a 
class period the topic is presented by a pupil~ The class 
may then criticize the presentation and make additions, or 
v Arthur c. Bining and David H. Bining, op. cit., p. 74. y Edgar B. Wesley , op. cit., p. 449. 
~ ~., p. 449. Arthur c. Bining and David H~ Bining, O:Q. cit., p. 75. 
13 
the topic could be presented briefly, followed by a class 
discussion on supplementary reading . 
Summary.-- All these aspects of the textbook method 
and t h e problem-solving method achieve to some degree one 
of the aims of social studies-- "the acquiring of lmo-vrledge. ·n11 
This experiment will . try to compare the t -vro methods in t heir 
accomplishment of this aim. Another objective of the social 
studies is "the development of reasoning power and critical 
gj 
judgement~" The success of the tt,ro methods \vill also be 
tried on this point as well~ The decision '\'Till be based on 
the outcome of an objective test~ 
1/ Arthur C. Bining and David H. Bining , on. cit., p. 63. 
g/ Ibid. 
-, 
CHAPTER II 
Sffi~tlJ:JIARY OF PAST F.ESEARCH .A.ND LITERATURE 
A review of uast experimental problem-solving re-
search.-- Very few actual statistical studies have been 
performed 1'li th the problem-solving method. A revie1-1 of 
some of the studies are necessary for a better understand-
• ing of the problems approach. 
Interesting work was done on this subject by the 
University of Chicago. The manner in which groups of A and 
B students solved problems \vas compared v1i th the procedure 
used by D and F students. The examiner had the pupils 
solve the problems orally and, thereby, discovered that the 
poor students (1) had trouble reading the directions, (2) 
had little confidence in their ability, (3) made little 
-
effort to do a problem that looked hard, (4) approached the 
problem in a haphazard manner, (5) were unable to divide 
large problems into small parts, and (6) gave ans"t·rers 
based on their feelings, prejudices, or what they thought 
the examiner \¥anted. As a result of these findings, the 
poor students made a list of techniques based on the ap-
preach the A and B students had used to solve problems, 
and it \'ie.s found that those poor students vlho made use of the 
-14-
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list (1) had more confidence, (2) did more reasoning , 
(3) tried to break down problems into smaller workable 
parts, (4) still did not look at the problem objectively 
. v 
and (5) did bring up their marks significantly. This 
experiment vms en couraging , since it shovred the.t there 
was a correct way to solve problems which could be learned. 
Risinger, in P~s doctor's thesis, Consumer Information 
in Eighth Grade Y~thematics, reports a ten-week experiment 
conducted '\d th sixteen eighth-grade classes in arithmetic. 
Half of the group was taught consumer information about 
housing while the control group received instruction by the 
use of traditional arithmetic materials. The conclusions 
he drei.Y w·ere (a) the use of the experimental materials re-
sulted in the experimental group being superior to the con-
trol group in the ability to solve problems, (b) the use of 
consumer information on housing vTill enhance pupils' ability 
to solve problems, and (c) actual and current data may be 
substituted for abstract and hypothetical data with reason-
able assurance that pupils' ability to solve problems i'lill y 
be augmented • . 
One of the purposes of ru1 experiment conducted by 
YBenjamin S. Bloom, "Implication of Problem-Solving Dif-
ficulties for Instruction and Remediation," The School 
Review (January, 1947), 55:45-49. 
Y Henry J. Otto, and Donald McDonald, ttLearning :Materials," 
Review of Educational Research (July, 1951), 21:220-226. 
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Miller and Weston, v-ri th a tenth-grade geography class of 
slow learners, was to teach geography essentials. The other 
three purposes were to teach problem solving , develop better 
understanding of democracy and increase the feeling of be-
longing to a group~ At the end of the work on water pollu-
tion a mock public hearing was held, and a three part test l/ 
of critical thinking \'las given. The experimental group, 
taught by the problem-solving method, improved in the first 
tv-ro parts of the test dealing with the kno~tledge and skill 
for obtaining facts and the ability to dr•avr conclusions, 
but only in part II did the experimffi1tal group gain signifi-
cantly more than the control. The experimenters report that 
they noted greater skill in critical thinking was demon-
strated by the problem-solving group than the test actually 
indicated~ They also reported that much more improvement v-ras 
noted in the pupils' use of critical thinking in problems 
they \·lOr ked on later in the school year. Their final con-
elusions were that the problem-solving process is more mean-
ingful for students if the problem tackled can be handled in 
a reasonably short period of time, and that critical think-
ing can be learned more readily \·Then developed \'lhile students 
1/J. W. Wrightstone, Critical Tl1inking in Social Studies, 
Form A and B, Bureau of Publications, Teachers College, 
Columbia University, Ne\'1 York. 
17 
work on meaningful probloo1s rather throL being taught as 
· v 
an abstract exercise. 
Glaser contrasted four control groups i-.Ji th four ex-
perimental groups "\tthich received tre.ining in the prin-
ciples of problem solving . These groups carried out these 
principles in an actual unit's exercise. The conclusion 
reached by Glaser based on his m·m evaluation instrument, 
was that significant progress i1as made by the experimental 
gj 
group in developing critical thinking ~ Pupils with I. Q. 's 
belovl 100 vrere the ones vrho profited the most from problem-
solving units. A test given six months later shovred that 
the ability to retain information and t~~ruc critically was 
still high. As a result of these findings, Glaser vms 
greatly in favor of group problem solving , since he felt 
pupils were able to experience democratic procedures, parti-
2/ 
cularly that of cooperating with others. 
Critical thinking is considered a vital outcome of pro-
blem solving . In a test conducted by the Cooks in element-
ary sociology courses containing 689 students, the gain in 
critical thinlring for the students taught by group method 
i'las very great as compared to the classes receiving the 
usual college lecture-textbook method~ The group method in 
this case was a form of problem solving , since a group of 
i/Jemima Niller·, and Grace Weston, "Slo'l'l Learners Improve in 
Critical Thinking ," Social Education (November, 1949), 13: 
315-316~ 
g/George L~ Fersh (Editor), op. cit., p. 103. 
~Edward M. Glaser, op~ cit. pp . 175-177. 
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students were assigned a problem to study and were re-
quired to report their findings to the class. These 
students were also tested for their change in attitude 
and gain in infol~ation. The results showed the experimen-
tal group improved twice as much as the control group in 
the former, and as far as information gained was concerned, y 
both groups were almost the same. 
In another experiment by Kight and Mickelson, it was 
found that pupils taught by a problem-centered method did 
gain more factual information than the subject-centered 
group, particularly in science and social studies. This 
study was done with 96 classes of 1,415 pupils. A rotation 
of the two methods, subject-centered and problem-centered, 
among the classes was used~ Kight and Mickelson, professors 
at the Teacher's College at Temple University, were not only 
interested in the factual information acquired by the use 
of the two methods, but also the extent to wlLich pupils 
learned rules of action. Their results showed that students 
learned si@pificantly more rules of action with the problem-
centered method~ This was particularly true of those 
pupils with an I. Q. range of 62-85 and the same was indi-
cated for those having I. Q.'s of 115-143, but it was not 
conclusive. Another interesting point was brought out by 
this experiment. 
1/Lloyd A. Cook, and Elaine F. Cook, A Socia1ogical Approach 
to Education: A Revision of Communit Back~rounds of 
Education (Second edition , McGraw-Hill Book Company, Inc~, 
New York, 1950, ~· 33. 
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. 
1~v/heri .facts l~e~rned· were· c·o"mpared -Wi-th · ··-
rules of a c t ion l earned 1·1i thin the pr oblem type, 
there 1-;as no statistically significant difference 
between the learning of both. But when facts 
learned '"ere compe.red rri th r ules of actions learned 
within the subject-matter types of presentation, 
pupils learned significantly more factual information 
than they learned rules of action, re§arqless of 
subject-matter fields or I. Q. level. 1 11 
The previous experiment did not a gree ''~'i th Quillen 
and Hanna 1 s study on the one point they had in common. In 
the experiment by Kight and Fdckelson, more factual learn-
ing took place in the problem-centered group. Quillen and 
Hanna taught American history by the problem-group, 
topical and chronological methods~ The pupils taught by 
the latter made significant gains in the amount of infor-
mation learned end also made gains in using the research 
technique. The gains made by the problem group, in other 
aspects of the learning process, were greater than the 
topical group; for example, more progress was made in 
critical thinking , use of better study skills, knowledge 
of contemporary affairs, acquiring a more liberal viel'l-
point and becomins more interested in other activities. 
gj 
As a conclusion Quillen and Hanna thought their findings 
justified "a more extensive use of the problem apnroach in 
"' 21 
social studies instruction and in general eclucation." 
1/Stanford S. Kight, and John H. l•fickelson, "Problem Vs. 
Subject," The Clearing House (September, 1949), 23:3-7. 
g/I. James Quillen, and Lavone A. Hanna, op. cit., p.l41-183. 
2/Ibid., p. 179. 
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A revie\v of examples of problem solving.-- Reports 
by teachers who have used successfully the problem-
solving method have appeared occasionally in the educa-
tional journals. Their experiments are not in the form 
of statistical studies, but are rather suggestions of 
ways to use problem solving or problems 'vhich readily 
ada pt themselves to classroom instruction. 
The Harvard Graduate School of Business in the '20's first 
11 
applied the case method, to the teaching of business 
administration. This method had been introduced in the 
?J 
law school by Professor Langdale in 1871. In the 
Business School the students learned the principles of 
business and the way management should approach and 
solve its troubles through the study of actual problems 
of disguised companies. 
Problem solving is also used by the armed forces in 
their graduate schools. For example, in the Industrial 
College of the Armed Forces, officers tackle the over-all 
problem of mobilizing the nation's peacetime industrial 
economy to the demands of war. 
Another university that decided a change should be 
made from the traditional lecture method was Colgate. The 
Freshman survey course was taught by means of problem ... 
solving committee reports. If v1as felt this procedure 
.i/Robert E. Elder, and Hm.var·d L. Jones, nLet' s Get Do'Wn to 
Cases," Social Education (April, 1948), 22:162. 
g/ll:!orris GalJ., "Shquld History Teachers Read Fiction?" 
Social Education (December,l956), 20:363. 
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would create intellectual curiosity in the students and 
present to them challenges similar to those faced by 
11 
adults. 
The members of the Detroit Citizenship Education 
study decided to use the problem-solving procedure which 
they called the work-group-conference method. These 
people '\tJ"'rked vri th Wayne University to improve the 
curriculum of the Detroit School in reference to better 
?J 
citizenship education. Since the teachers successfully 
used the method in their o1tm study, it can be readily 
understood why they proposed that the children's problems 
be identified and that the students be h~ed in devel-
oping skills to work out their problems. These teachers 
emphasized the "do" type of problem~ They favored dis-
cussion groups on school problems; the solutions of which 
would change the behavior of the students and/or change 
y > 
their school environment. 
1/Robert E. Elder, op. cit., p. 162. 
g(Arnold R. Meier, Florence D~non, end Alice M. Davis, A 
Curriculum for Citizenship: A Total School Anproach to 
Citizenship Education, A report of the Citizenship 
Education Study, Detroit Public Schools and Wayne University, 
Wayne University Press, Detroit, 1952, pp. 110-111. 
2/Florence Cleary, Alice Davis, and Arnold ]il(~ier, "Project 
in Problem Solving," Clearing House (October, 1948), 23:67. 
YAlice Davis, Florence Cleary, and Arnold !-ieier, "Problem 
Solving: Discussion Groups Aim at Action," Clearing House 
(November, 1948), 23: 139. 
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Some teachers have written articles based on their 
teaching experience with the problem-solving approach. 
Goldstein, in the report on the Open-mindedness Study in 
the :Philadelphia schools, mentioned the problem, "Is war 
inevitable?" as a good example of a question to "Vlork on 
with the problem-solving method. The students had 
established standards for selecting a problem. Some of 
the questions asked to determine the worth of a problem 
were: {1) is the problem important and interesting to us, 
(2) is it "Vmrth our time, (3) can we do anything about it, 
( 4) can everyone help to find the ans'tver? In Goldstein's 
class, the question concerning the inevitability of war 
did measure up to these standards, and the students felt 
that they could identify themselves 't'li th the problem and 
would participate in its solution, all of w~ich were con-
sidered very essential to the success of . the problem-
Y 
solving approach. 
The setting of the stage for a problem unit is very 
important. Most educators feel the problem should come 
from the class, but the problem faced, particularly by the 
history teacher is, "How to arouse from the class a question 
concerning the phase of history to be studied?u A very 
good suggestion for an introduction to the study of the 
Civil War was written by Marion Clark. The teacher would 
J}Joseph J. Goldstein, Constance Masi, Warren Vann, and 
Sadie Zion, "Thinking Can Be Learned," Educational 
Leadershin (January, 1949), 6:236. 
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paint a word picture of a youth representing the United 
States -v;i th two spirits contending for the possession of 
his soul. One spirit would be ugly and selfish, the other 
handsome, fair, strong and vigorous. The first would be 
labeled Sectional Jealousy and the other National Unity. 
The question asked of the class v1as, "Who won?" After 
some discussion, it vmuld be concluded that the fight had 
not ended, and from that conclusion a Civil War problem 
11 
could be formulated. 
Some other suggestions for the use of the problem 
approach were given by Aldrich. In 1944 a new constitution 
was being considered by the state of Missouri. The 
Missouri Council for the Social Studies developed a unit 
on the state government and put out a pamphlet entitled 
Constitution-l~king in Missouri. The problem connected 
vTi th this unit was, ''Should the new constitution be 
adopted?" This not only aroused the pupils interest in 
their state government, but in a number of cases also 
y' 
created parental interest. 
Action by the students can often be taken on local 
civic problems as illustrated by results of the studying 
of the problem, "Should Des Moines have a city-manager 
form of government?" The students in the senior class 
1/1~arion G. Clark, "The Engineering of Problem Solving," 
Education (December, 1932), 53:201. 
yJulian C. Aldrich, 11The Problems-Approach in the 
Secondary School Social-Studies Curriculum," Journal of 
the National Education Association (October, 1948), 
37:443-444. 
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concluded a city manager would be good for their city; 
consequently, they took the final action step in the 
problem-solving method and got petitions signed favoring 
y' 
the city-manager fol~ of government. 
It is worth while to make use of community resources 
whenever possible. This is one of the advantages of a 
unit on Housing prepared by the ninth grade class of the 
Bentley High School in New York City. Students asked, 
"Why do Puerto Ricans live 1n such poor housing?" One 
committee worked on the specific problem '\·thile another 
group investigated the broader question of housing--
particularly, nHow lm.v-rent housing can be provided for 
those who need it." Field trips to the slums, contact 
with public and private housing officials, interviews with 
a contractor, brick manufacturer, and banker all helped to 
give depth and understanding to the problem. The unit 
study was brought to a conclusion by the students present-
gj 
ing their findings at a community meeting . 
A current event can be the motivation for a problem-
solving unit. When Hawaii was mentioned in connection with 
a current event study, the teacher stimulated interest by 
1/Julian C. Aldrich, "The Problems-Approach in the Secondary-
School Social-Studies Curriculum," Journal of the National 
Education Association (October, 1948), 37:443-444. 
gjGeorge L. Fersh (Editor), op.cit., p. 48. 
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asking questions such as, ''Can Congress sell Oahu?" and 
''Can Congress take away civil rights if Hawaii remains a 
11 
Territory?" The students decided they did not know ehough 
facts about statehood to intelligently answer these 
questions, so they divided themselves into groups to 
tackle different aspects of the general problem "To be or 
not to be--the 49th state." This required a great deal of 
research, but so as not to allovr boredom to appear, other 
activities vrere also included such as painting murals, 
making charts, inviting a speaker to discuss Hawaiian 
sports. The students even decided to conduct an opinion 
poll to compare their school with others on the question, 
"Should Hawaii be admitted to statehood?" As committee 
reports were given, it was decided to organize the infer-
mation into a booklet. This booklet gave the pupils a 
gree.t deal of satisfaction as a tangible token of accom-
plisbment. This \vas not the end, however. A forum was 
organized to discuss the arguments for or against state-
Y hood for Hawaii. ~Dis was a very full and complete unit, 
but it enabled all students to participate in some \·lay. 
A number of other suggestions of procedures that 
teachers have developed based on the problem-solving 
method are given in The Problems APproach ~~d the Social 
21 
Studies, which is published by the National Council for 
1/George L. Fersh (Editor), op. cit., p. 54. 
g;~., pp. 53-56. 
3, Ihid., pp. 47-60. 
- ·· ~ 
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the Social Studies. In this booklet are units for junior 
and senior high school classes. The subject material 
11 
ranges from "Solving Problems of School Life," to 
gj 
"Strikes and the Labor Movement." These types of reports 
can be very helpful by showing hmv others have taught with 
the problem solving-method. 
Literature dealin~ with the nroblem-solving method.--
In the literature on problem solving, there are a number of 
suggestions of how to teach by use of this method. Among 
educators there is some disagreement on a few minor points, 
but on the whole they are in accord on the general procedure. 
This \'Triter \vill mention some of the more useful suggestions 
and, thereby, acquaint the reader with some of the writers 
in this field. 
The first thought a teacher must give in preparing to 
teach by use of the problem-solving method is to the over-
all planning of the course to be taught. With a problems 
of democracy course, it is conceivable that it can be en-
tirely organized on a basis of problems. Concerning the 
general use of problem-solving in the social studies, 
Wesley, however, says that the problem method should be 
used at the ",;jpropriate time" rather than follovring 1 t 
consistently. 
When subject areas like citizenship, community 
problems, and economics are taught, problems can be 
1/George L. Fersh (Editor), on. ci t 11'.tP• 59. 
gjibid.' p. 79. 
~Edgar B. Wesley, op. cit ~ . ' p. 475. 
27 
readily devised~ In history it becomes more difficult to 
organize the course~ Some teachers have found t h e solution 
by dividing history into topics like, labor, political and 
social history, and vmrking on problems in each of these 
fields~ The Binings have a suggestion for those teachers 
who feel that t he topic method destroys the continuity of 
history. The first part of the course can be g iven over 
to a rapid chronological survey, vthich vrould give the 
students a general background of the subject~ The sug-
gested time for this work is two-thirds of the school 
year. The rest of the term can then be spent on problems~ 
A better understanding of the problems studied is acquired 
11 
since the students already have the historical back-ground~ 
It must be kept in mind, however, that problems must 
be appropriate to the interest level of the students con-
Y 
cerned~ The following are suggestions by Bostwick for the 
21 
selection of suitable problems: 
11 1~ Does the problem lend itself '\-Tell to teacher-pupil 
planning so that children or young people may 
share in analysis of opinion, suggestions and 
ideas for solution? 
2~ Is it appropriate to the experience, interests, 
maturation and ability of the pupils concerned? 
1/Arthur c. Bining , and David H~ Bining, op. cit~, p. 101. 
g(Prudence Bostwick , op~ cit~, p~ 54~ 
yrbid~, P~ 55~ . 
28 
3~ Does the problem 'mak e sen se• to t he pupils in 
that they may comprehend the significance of 
their work and understand the relationships 
which are involved? 
4. Will the solution of the problem make a difference 
in the lives of the pupils concerned? Does it 
grow out of t heir da ily experience? 
5. Does it make possible t h e grouping of children 
in special interest groups and special research 
committees so that children may have experience 
in working together? 
6~ Can many of t he facts needed be gathered by the 
pupils from first hand eA~erience such as field 
trips, interviews, observations, demonstrations 
and work ing models? 
7~ Are resources available for gathering ideas, fact~, 
opinions and the lik e? (Globes, maps{ films , 
charts, recordings, books, pamphlets} 
8~ Can the problem be dealt \'lith within the time 
limit of the program? Expecially, can suggestions, 
be carried out and results evaluated by the 
children who malce the plans?'' · 
Quillen and Hanna have a little more concise list 
w~ich might be more useful for students to use in judging 
the value of the problem they are considering investi-
l/ 
gating ~ 
11 1~ Is the problem sufficiently common and recurrent 
to justify consideration by the whole class? 
2~ Is the problem significant enough to warrant 
class consideration? 
3. Will study of the problem contribute to the 
changes in behavior selected by the class as 
their educational objective? 
1/James Quillen, and Lavone A. Hanna, op. cit~, p . 129. 
4~ Is the problem suited to the maturity of the 
group? 
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5~ Is the problem one for which adequate and suit-
able materials are available? 
6~ Does the problem provide for a continuity of 
educational experiences?" 
It is up to the teacher to provide a problem-solving 
atmosphere~ Pupils should be encouraged to express their 
ovm opinions and come to their own conclusions~ The 
teacher should be careful not to lead the pupils to pre-
determined conclusions, but should be ready to guide 
their method of thinking~ 
The teacher's job does not end here~ He should 
prepare himself for the study of the problem by reading 
sources dealing with the problem~ Wesley has made a list 
11 
of duties for the teacher and the pupil to perform: 
11 1. The teacher explains hm'l to find material and 
demonstrates the process by assembling materials 
that are pertinent to a particular problem~ 
2~ The teacher indicates a number of possible 
problems and guides the pupils in finding 
problems for themselves~ 
3· ~ Problems selected for study may arise out of the 
textbook; they may be current social problems; or 
they may spring from personal difficulties that 
the pupils face~ 
4~ Suggested ways of attacking problems should be 
explained and demonstrated~ 
1/Edgar B. Wesley, op. cit~, pp. 475-476. 
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5~ The students should receive guidance and help 
only as they actually need them~ 
6~ The tentative solutions should be reported in 
\iriting , in debates, and in floor tallrs~ 
7~ Criticisms of reports should be made by pupils 
and teacher. 
8~ Tentative solutions should be rechecked and 
modified until a satisfactory one is found~" 
The actual method of problem solving has numerous 
variations. The general procedure was g iven in the pre-
vious chapter~ The follo'l.;ing will be variations of the 
g enera l method~ 
Quillen and Hanna have divided the procedure into 
1J 
eight parts: 
11 1 -. R i i d d fi i 1 . ecogn z ng an e n ng a prob em
2~ Analyzing the problem into its basic elements 
and forming tentative hypotheses~ 
3~ Collecting relevant data~ 
4. Evaluating data~ 
5. Organizing and interpreting data. 
6~ Forming conclusions. 
7. Verifying conclusions. 
8~ Applying conclusions~" 
gj 21 
Similar procedures are suggested by Cushman, Goldstein, 
Y. I. James Quillen, and Lavone A. Hanna, op~cit. p. 127. y Wes ley P~ Cushman, "Problem-Solving--An Effective 
I~-'Iethod for Teaching Health," Journal of School Health 
t-~ay 1953) , 23: 156 ~ 
2/ Joseph J. Goldstein, op~cit., p. 235. 
11 gj _3/ !Jj 
Goodson, Davis, Grambs, and Hunt and Metcalf. 
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Starrak goes into more detail in reference to the 
technique of handling a class using the problem-solving 
method~ In the first step is the presentation of the 
problem to the class~ In order to increase motivation 
the problem should originate from the class~ It should 
be stated clearly and each student should write a state-
ment of the problem. Then tentative solutions should be 
put forth and finally, instructions should be given 
students to guide them to various sources of information. 
The next step is suuervised study, during which time ' 
students solve min'or parts of the major problem.; The 
last step is leading a class discussion from which a 
solution of the major problem will evolve~ To do this 
successfully, after the discussion the teacher should 
(a) collect v~itten solutions to the problem from all 
the students, (b) call upon individuals to give or~lly 
their conclusions, (c) then call for reasons or argument 
supporting their conclusions, and finally (d) have all 
1/Max R. Goodson, "Problem-Solving in the Elementary 
School," Progressive Education (l-1arch, 1950), 27:146~ 
g/Alice -Davis, op. cit~, p~ 136~ 
~Jean D. Grambs, and William J. Iverson, Modern ~Iethods 
in Secondary Education, William Sloane Associates, New 
York, 1952, p~ 179~ 
!J/:t-1aurice P. Hunt, and La1,vrence E. Metcalf, Teaching High 
School Social Studies: Problems in Reflective Thinking 
and Social Understanding, Harper and Brothers Publishers, 
New York, 1955, p~ 61~ 
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students write a complete statement of the final agreed 
II 
upon solution. 
A more detailed explanation of problem solving is 
given by Selberg and Barnard~ Their outline of procedure 
would be very useful for a class planning to work as 
groups. They point out that the students should be con-
Y 
scious of steps which are: 
"1. Recognizing and formulating the unit problem~ 
2~ Analyzing the unit problem into subordinate 
problems~ 
3~ Gathering data for each of the subordinate 
problems. 
4~ Analyzing and synthesizing the data gathered 
for each of the subordinate problems~· 
5~ Formulating a tentative conclusion for each~ 
6~ Verifying the tentative conclusion for each~ 
7. Stating a final conclusion for each~ 
8~ Formulating a conclusion to the unit problem, 
based upon the conclusions developed for each 
of the subordinate problems~ 
9~ Applying the conclusion to concrete situations~" 
It must be remembered that this writer believes that the 
final conclusion need not be applied to "concrete 
situations", since that solution may be abstract and in-
volve no physical action~ 
1 James A. Starrak, 11 The Problem Technique," Education 
February, 1937), 57:340. -
g/Edith :M. Selberg, and J. Darrel Barnard, 11 Teaching 
Pupils the Method for Solving Problem_s, 11 Education aJ. .tvreth.ods 
(!~'fay' 1937) ' 16: 414~ 
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A class working in groups has a number of different 
problems which do not present themselves in regular 
classes. A decision must be made as to what will be 
the minimum requirement~ The textbook , since available 
to all, should be the starting point for further in-
vestigation of the class problem. 
Skill required i n committee work and standards for 
judging t he performance of the groups must be established. 
Those given by Long and Halter in Social-Studies Skills y 
are good suggestions with '·1hich to start~ 
Committee \l{ork 
11 1. Talk in vrhi sper s or l m-.r tones ~ 
2 ~ No disorderly activity or 'fooling around' •..• 
3. Be willing to work with those who are not your 
close friends. 
4. Be willing to accept your second or third 
choices in work to be done on the committee. 
L§e a good sport~ 
5. Do your fair share of work. Committee work re-
quires team work. 
Committee members rate each other on: 
1. Tone of voice used. 
2. Willingness to cooperate in selecting a job to 
be done~ 
3. Ability to get along with other members of the 
committee. 
1/Forrest E. Long, and Helen Halter, Social-Studies Skill 
with Individual Self-Testing -Key (Revised enlarged edition, 
Inor Publishing Company, Inc~, New York, 1954, p~5l-54. 
4. Effectiveness of work done." 
Jj 
Suggestions by Jenkins and Zander are also worth mentionin& . 
Group Abilities: 
"1. To exchange ideas among members freely and clearly, 
using language understood by everyone and with no 
fear of starting arguments or hurting feelings. 
2. To examine objectively hm-1 '\>Tell the group and its 
members are working. 
3. To share the leadership jobs among the group 
members and to become sensitive to the feelings 
of all. 
4. To accept new ideas and new members without con-
flict and discipline itself to work towards long-
range objectives and to profit from failure. 
5. To think clearly about its own problems, finding 
causes and working through to some solution. 
6. To adjust ita procedures and plans to meet the feel-
ings and the desires of the members. 
7. To create new jobs or committees as needed and to 
terminate them, or the group itself, when the 
need is passed." y 
Long and Halter's suggestions for clear reports and their 
oral presentation rating are also helpful to students when 
the committees present their findings to the class. 
Oral Presentation Rating 
1. Was the report so long that it got boring? 
2. Did the speaker speak clearly and loudly enough? 
j}David H.Jenkins, and Alvin Zander, "Some Skills for 
Improving Group Dynamics," Journal of the National Education 
Association (February, 1949), 38:102. 
g(Forrest E. Long, and Helen Halter, op.cit., p. 104-105,108. -
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3. Was it interesting? 
4. Did the speaker act interested in what he said? 
5. Did the speaker have his talk well prepared? 
(Organized into outline notes, rather than 
read from a paper.) 
6. Did the speaker look at the audience? 
7. Did the speaker speak with expression and poise? 
(Poise means a manner showing that the speaker 
is not nervous or ill at ease.) 
8. Did the speaker apologize for his speaking? 
9. Did the speaker use correct grammar? 
10. Did the speaker stand correctly and not fidget? 
11. Did the speaker keep to the point and on the 
subject? 
12. Did the speaker use the chalkboard, maps, diagrams, 
charts, or pictures? (Most audiences enjoy 
reports more when the speaker illustrates his 
report in some way.) 
Written Report 
1. Does it have a heading? 
2. Does it mention references used? (Bibliography) 
3. Is it \rrr"itten in the pupil's own words? 
4. Is it interesting? 
5. Is it long enough to give detail and examples? 
6. Is it written in correct grammar with paragraphs? 
7. Is it neatly written in ink with margins? 
8. Does it keep on the subject and to the point? 
9. Is it attractively put together with illustre,-
tions, diagrams, graphs, or cover with design? 
It is essential for students to understand exactly 
what they are doing, and what they are aiming to accomplish, 
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so they should be made familiar with the steps in the 
problem-solving procedure. A good way to accomplish this 
is to keep an outline of the problem-solving procedure 
always before the students. This can be done by putting 
on the bulletin board a poster entitled "A Good Way to 
Solve a Problem," which in the pupils own words, is the 
ll 
procedure they intend to follow in solving their problem. 
Summary.-- The a~ount of statistical research that 
has been done with the problem-solving method is quite 
limited. Most of the findings have been in favor of the 
problem-solving approach. As a result, Quillen and Hanna 
and many other educators believe that more attention 
should be given to the method. Many teachers have con-
tributed to the literature on problem solving in the 
educational journals. Some of their suggestions were 
used in this experiment. It is hoped that others "till 
also be able to make use of them and be able to use these 
sources to further their own interest in the problem-
solving procedure. 
i/Joseph J. Goldstein, op. cit., p. 236. 
CHAPTER III 
THE PHILOSOPHY OF 
THE TEXTBOOK AND THE PROBLEM-SOLVING !~THODS 
The importance of a philosophy in teaching.-- Good 
teaching does not just occur by carrying out certain 
procedures in the classroom. An understanding of the 
philosophy of the method used is very necessary. 
Particularly essential is a conception of the under-
lying principles involved, a knowledge of its advan-
tages, and disadvantages, and the value placed upon 
it by educators. 
The philosophy of the textbook method.-- Most of 
the courses taught in elementary and secondary schools 
use textbooks. At the present time some educators 
condemn teaching which centers around a textbook and 
claim it is very poor procedure. The blanket condem-
nation of the textbook does not leave a path open to 
touch upon other possible causes of poor teaching with 
textbooks. One of these causes is the fact that the 
teacher is not familiar with the philosophy of the 
textbook method. Simply stated, the philosophy is to 
impart as much knowledge as possible of a subject to 
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the pupils in order to prepare them for adult life. 
Of lesser importance, but of growing influence, is 
the idea that the textbook method should also include 
ways of changing behavior and broadening understand-
ings. This is accomplished by the full use of the 
textbook in a manner in which the author intended. 
Today textbooks and teacher's manuals have included 
with each chapter many suggestions for activities, 
different ·. sources to consult, and aims to be ac-
complished. These guides help students develop a 
knowledge of such things as how to carry on research 
or how to interpret a cartoon. 
In the social studies area particularly, one 
textbook should not constitute the entire course of 
study. It should not be a source simply for reel-
tation purposes. "A textbook is an inanimate 
thing, to it the superior teacher brings creativity 
.. 11 
~nd ingenuity. The teacher expands where necessary, 
and emphasizes essential factors, in order to instill 
a breadth of understanding. 
Samford and Cottle, who are opposed to the text-
book method, particularly in its traditional form, 
have labeled those teachers using this method as 
.l/W. Linwood Chase, "Textbooks Are Tools; How Useful 
they are is up to You," The Instructor (March, 1954), 
63:13. 
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textbook teachers and class i fied them with the average y 
and below average teachers. This writer does not 
believe that the bad connotation of this label is 
entirely justified. Those teachers using the more 
advanced procedures of the textbook method, which were 
mentioned in the previous chapter, can be classified 
as superior teachers. 
Those who condemn the textbook method forget that 
some school systems are not fortunate enough to have 
library facilities or funds available to buy other 
textbooks, and they also forget that many teachers 
today are so overburdened that it is impossible for 
them to organize complete courses of study for all the 
subjects they are required to teach. The textbook, 
along with other tools, are the teacher's aids, and it 
is probably the best single tool available to the 
social studies teacher. " •••• it is the skill with 
which the tool is used that determines the quality of 
gj 
the product." 
1/ Clarence D. Samford and Eugene Cottle, Social 
Studies in the Secondary School, McGraw-Hill Book 
Company, Inc., New York, 1952, p. 107. 
gjWilliam H. Cartwright, "How to Use a Textbook," 
How to Do it Series, No. 2, Washington, D. C.; 
National Council for the Social Studies, a department 
of the National Education Association, 1950, ~. 6. 
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Advantages and disadvantages of a textbook method.--
Some inherent disadvantages in the use of a textbook must 
be guarded against. One is the danger of students re-
garding a textbook as the one and only authority on a 
subject. Another danger is the unquestioning faith 
pupils develop in the written word. These disadvantages 
may be overcome by the use of supplementary texts or by 
other reference books, and by a teacher who challenges 
the pupils to prove their facts, but who does not allow 
the statement, nit says so in the textbook," to stand as 
proof alone. 
Another poor result which can occur in the use of 
the textbook method is the over saturation of facts. 
The exposure of pupils to facts does not insure their 
understanding of them. Here again the teacher must 
counteract the abundance of facts presented in a text-
book \'lith a guide to selecting the essential facts and 
. 11 
\ITi th an interpretation of them. 
Since textbooks are quite de:finite in organization 
and convenient in content, a danger of formalizing the 
teaching procedure may occur. This should be care-
fully guarded against, since the content, because of the 
amount of material to be covered, is condensed and 
l/Arthur C. Bining and David H. Bining, op. cit., p. 77. 
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summarized, and colorful details, which add much 
ll 
to any subject, are often missing. 
In contrast to the disadvantages of a textbook, 
there are advantages which should not be overlooked. 
Wesley points out that a textbook furnishes a 
trreasonable accurate account of the subject, field, 
;,y 
or area. If a teacher chooses his textbook care-
fully, it should contain the material the teacher 
feels is essential. The book rrill conts.in a logical 
and comprehensible outline of content which can be 
followed by the teacher. The authors of textbooks 
today recognize the limitations of pupils and, con-
sequently, write the books with the vocabulary level 
of the children in mind and provide captions, 
questions, and other helpful means to assist pupils 
in ·· acquiring a better understanding of the subject 
material. 
The common basis which a textbook provides an 
entire class is an advantage not to be overlooked. 
Each student has easy access to basic facts. And 
the teacher has a tool on which to base assignments, 
develop study skills, and "establish class as well y 
as individual standards." 
1/Edgar Bruce Wesley, op. cit., p. 451. 
2 Ibid., p. 450. 
Ibid. 
The value of the textbook.-- Though there are 
quite a variety of teaching materials available at 
the present time, the textbook still remains the 
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principal source. The value of a textbook, however, 
rests on the use to which it is put and the manner in 
which it is written. With reference to the latter, 
the author's style must be taken into consideration. 
In teaching material this involves not only t he 
author's command of English, but also his clear ex-
planations, concise definitions of new terms, and an 
11 
orderly presentation of subject matter. Since the 
purpose of a textbook is to teach not only facts but 
skills, understandings and attitudes, an author must 
draw on his skill as a teacher to accomplish these 
aims. To do this, more recent authors have included 
in their books extensive supplementary material in the 
form of charts, collateral reading lists, topics to 
discuss, suggested dramatizations, reports, and even y 
field trips. 
The final value of a textbook, however, can only 
be determined by the way it is used. The textbook 
lfBernard Levy, "Textbooks and Teaching Process," 
American Ass ociation of Universit Professors Bulletin 
Autumn, 1952 3 : 50. 
g/The American Textbook Publishers Institute, "The Role 
of the Textbook and Its Publishers," Chapter I, Text-
books in Education, The American Textbook Publishers 
Institute, New York, 1949, p.6. 
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methods which were explained in Chapter I range from 
poor to excellent, illustrating that the procedures 
used in teaching from the same book would give dif-
ferent results. It is up to the teacher, therefore, 
to choose correctly the methods which would be best 
for his pupils and to select the supplementary 
material, like questions, map work and correlated 
reading, \'Thich would best suit the needs of his class. 
The philosophy of the problem-solving method.--
The basic philosophy of the problem-solving method is 
the importance of the development of the student's 
thinking processes. Factual knowledge, therefore, is 
secondary. Since problems are common in real life 
situations, this method uses them to develop the 
learner's ability to think and, thereby, train him to 
make full use of his own mental capacity to solve 
problems correctly. 
It can be said in a general way that this phil-
osophy is similar to other teaching methods. There 
are several differences in approach however. First 
the pupil is learning how to intelligently solve 
problems by dealing with the actual problems which 
confront him. The problem-solving method is differ-
ent from othersin another aspect. A student's 
attention is focused upon the content of contemp:or.a:ry 
issues which is related closely \'Ti th pertinent 
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historical l~owledge. By doing this the student learns 
"subject matter more effectively, since he can see its!/ 
s ignificance and applicability to his oitm life needs." 
The development of modern problem-solving philosophy.--
This problem-solving approach to learning is in keeping 
with the aims of John Dewey. Though Herbart' s worll: 
also borders closely on problem solving, it is a pa s s ive 
approach, for the teacher is required to present the 
problem and the pertinent facts. A pupil's interest is 
aroused but only to t h e point of drawing conclu sions 
based on the pres ented material. This situation mak es for 
the "complete dominance of the teacher and, t h erefore, 
differs fundamentally from t h e modern problem-solving y 
process." 
John De'\vey was the herald of t h e present problem-
solving method. He mentioned for the first timetha t 
the process of learning may produce a method to attack new 
situations as lvell as a \>Tay to acquire lmo\dedge. He 
brought this point out in an article, "Reflective 
Attention," which he 'tirote in 1900 for Elementary School 
2/ 
Record. In this article he stated: 
"'In history 'tlorlt: there is change from the 
story and biography form, from discussion of 
1/George L. Fersh, (Editor), ou. cit., p. 1. 
g(William H. Burton, op . cit., p. 192. 
l/Ibid., :p. 248 . 
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questions tha t arise, to t h e formulation of 
questions. Points about which difference of 
opinion is possible, matters upon wr~ch experience, 
reflection, etc., can be brought to bear, are 
always coming up in history. But to use the dis-
cuss ion to develop this matter of doubt and differ-
ence into a definite problem, to bring t he child 
to feel j ust what the difficulty is; and then t hrow 
him upon his ow.n resources in looking up material 
bearing upon the point, and upon his judgment in 
bringi ng it to bear, or getting a solu tion, is a 
marked intellectual advance. rn 
About ten years later, Dewey drew up a logical pro-
cedure for "getting a solution." In How We Think, he 
11 
wrote: 
'"Upon examination, each instance reveals, 
more or less clearly, five logically distinct 
steps: (i) a felt difficulty; (ii) its location 
and definition; (iii) suggestion of possible 
solution; (iv) development by reasoning of the 
- bearings of the situation; (v) further observa-
tion ru1d experiment leading to its acceptance or 
rejection; that is, the conclusion of belief or 
disbelief. '" 
DevTey \·Tas a t heorist who combined interest in logic 
l-Ti th interest in t he child. The result is a process 
gj 
of "reflective t hought" in conjunction with humru"l 
understanding . 
The question of whether a problem need be real and 
personal to the pupils ha s not been settled by educators. 
Featherstone does not believe tha t problems have to be 
21 
"personal, first hand, or contemporary" for a pupil to 
1/~.' p. 192. 
yrbid., p. 248 . 
~\"lilliam B. Fea therstone, A Functional Curricul1..un for 
Youth, American Book Compru1y, New York , 1 950, pp . 202-203. 
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be interested in it. On the other hand, Bode contends 
that problems are real to the children if they present 
11 
difficulties in the experiences of the student. Bostwick 
agrees with Bode, for he believes tha t t hose problems 
concerning our present lives are tho s e of greatest im-
portance and are the ones which will trouble and stimu-
late students to search for possible solutions; thereby, 
developing an intellectual curiosity wr~ch if directed 
along t h e right path gfll i mprove the student's method 
of critical t hinking . 
It wa s pointed out by Kinney that in this atomic ag e 
pupils cannot learn to solve problems by reading about 
those already solved in past a ges, for once they are 
solved they are no longer problems. Bv_t subject-matter 
fields can provide pupils with experience in solving t heir 
own current problems. It is i mpossible to provide 
students with answers to their future personal problems, 
but they can be equipped with a method wluch will help 
them attack their problem in a manner which will enable 
- 21 
t h em to arrive at a logica l solu tion. 
Hunt and Metcalf also express themselves strons ly 
on this point of a rea l problem to a child. Th~y s tate 
I!Boyd H. Bode, How We Learn, D. C. Hea t h , Boston, 1940, 
p. 251. 
g(Prudence Bostwick , op. cit., p. 52. 
~Lucien B. Kinney, "Developing Problem-Solving Skills in 
Adoles~ents," The Hi gh School Journa l (January, 1952), 35:113. 
that a problem like, "'ro learn about the public utility 
companies of your community," is unlilt ely to be a real 
problem for a pupil. Actually a problem can only ap-
1/ 
pear \'Then a student feels L'1.volved. The junior high 
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school student usually has not yet become interested in 
ideological issues but can be .motivated by being present-
. £f-
ed with puzzling aspects of his own environment~ · "The 
most _effectual_ learning emerges from situations. where 2/ 
cherished beliefs .£!:._ attitudes ~felt to be at_ stake. n. 
"In short, a teacher's job is to get students into 'an 
1jJ 
intellectual jam.'" 
Advanta~es and Disadvantages of the Problem-Solving 
method.--There are some factors concerning the problem-
solving method that can be criticized. Some of these 
are caused by the improper use of the method while others 
are inherent in the procedure itself. 
Some of these disadvantag es involve the problem, 
others the students, and lastly the facts learned. In 
considering the problem, very often it is impossible to 
determine exactly vlhether the answer arrived at follovTing 
the study is correct. Sometimes pupils are over ambitious 
and select problems too difficult for their age group. 
1/I~aurice P. · Hunt, and Lawrence E. Metcalf, op. cit., p . 44-. 
gjibid.' p. 47. 
:V:Ibid., p. 45. 
!/Ibid., p. 115. 
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It is also hard at times ·to tell the problems tha t 
are just of passing interest, from t hose of lasting 
11 
i mportance. 
Pupils may develop wrong a ttitudes as well. They 
may believe that solving societies problems is not 
difficult at all, for they have solved problems easily 
in their classroom. Other students may bec~ e cynical, 
disheartened, dissatisfied and overwhelmed at difficult 
contemporary problems. Discussion may turn. into 
meaningless talk and possibly become emotional which in 
gj 
the end solves nothing . The study of complex problems 
by students will probably be superficial, and if the 
issues are controversial the opinion of the teacher will 
probably prevail. And the current problems studied in 
school may no longer exist after the pupils have 
graduated, so their kno"Vrledge of the problem is of 
. 21 
little or no use to them. Since the students of this 
method have a question to solve, they have a tendency to 
read only to find the answer and not to get the full and 
!±/ 
complete meaning of what they are reading. 
Factual information, which educators agree should be 
part of a certain course, are never touched upon by the 
i/Clarence D. Samford, and Eugene Cottle, op. cit., p. 217. 
gjibid. 
3/I. James Quillen, and Lavone A. Hanna, op. cit., p. 137. 
YArthur C. Bining and David H. Bining , op. cit., p. 99. 
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exclusive use of the problem-solving method. Hence 
the students do not get a sound foundation for under-
standing the subject. This i s particul arly true in 
11 
the study of history, vrhich should have continuity. 
Teaching by this method could easily turn into the 
seminar method 'v'rh ich \vould be too advanced for the 
gj 
students. 
Vmny of these disadvantages are largely rational-
izations, and many .of the others could be corrected 
b y adequate teacher preparation, eliminating mistakes 
that only come to light in the actual teaching process, 
and by not using this method to the exclusion of all 
others. 
There are also a number of things tha t can be said 
in favor of the problem-solving method, for here is a 
teaching method that conforms to life's experiences. At 
one time or another everyone is confronted with problems 
t hat can be either personal or communal. It seems only 
logical, therefore, that the schools should teach 
students a procedure which will help in solving their 
future problems. First will be considered the advan-
tages of the problem-solving method in relation to the 
pupils. Then the effects or achievements of the problem 
1/Ibid. 
g;Edgar Bruce Wesley, op. cit., p. 477. 
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method and finally its organization. 
Problem-solving technique has the effect of arousing 
interest in the subject being taught which makes for 
easier teaching. It requires pupils to form their 
own opinions and to make judgements on the reliability 
of their sources of information. It challenges their 
intellect rather than their memory. It also develops 
open-mindedness and tolerance in the pupils, for they 
begin to realize that there is more than one side to a y 
question. 
The problem enables the pupils to see their objective 
and to understand more clearly the logical procedure 
necessary to reach the answer. In the process of find-
ing an answer, the pupil is required to utilize what he 
already knows and what is familiar to him in order to 
understand and interpret the unknown. Problems are 
varied. They can be adjusted to grade level, even 
elementary grades, to the ability of the pupils ~~d to 
gj 
groups or individuals. They may be current or histor-
ical. If it is one of the latter, though it has been 
solved, it still remains a challenge for the student 
until he has mastered it. Current problems also may be 
used but with the reservation that the student is not 
1/Arthur C. Bining, and David H. Bining , op. cit., pp. 
98-99. 
g/Edgar Bruce Wesley, op. cit., pp. 476-477. 
11 
expected to solve them but only come to conclusions. 
This writer feels these two points are well taken. It 
is believed that too much emphasis (l..a.s been placed on 
rent problems. Past cproblems in history can be used 
to great advantage. Problem procedure also provides 
opportunity for social cooperation among the students. 
It tends to develop initiative and responsibility and 
creates a situation in which the pupi~s help plan the 
problem to be studied and the procedure to be used y 
in the classroom. This method encourages pupils to 
practice better work habits and develop better study 
skills and requires the use of community resources and 
21 
nontextbook ma terial. 
cur-
In organizing a course of study, the problem can be 
established as the over all plan for the course "'i th 
subordina te problems in each unit, or it can be used in y 
organizing a few units during the year. \1hichever 
organization is used, it will be found that the problem 
is the unifying core of the unit, the solving of which 
helps pupils by teaching them a logical way to proceed 
in finding the answers to their O\~ problems. 
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1/Ibid., p. 149. 
2/Ibid., p. 477. 
3~ames Quillen, and Lavone A. Hanna, on . cit., p. 137. 
!/Clarence D. Samford, and Eugene Cottle, op . cit., p. 216. 
Boston Univers i ty 
Schoo l of Educat i on 
Library 
:.; . 
The value of the problem-solving method.-- The 
problem-solving method, by tea ching students to think, 
will develop future citizens better prepared to handle 
problems in their lives and to help solve problems 
facing the nation. 
The grea test value of the problem-solving method, 
t h erefore, is its a bility to tea ch certain basic skills 
to students which, when mastered, will direct them to 
logica l scientific thinking . These skills i n clude 
reading , writing , s peaking , organizing data, use of 
library f a citities, and pa rts of books, interpreting y 
gr a phic ma teria ls, and finding current materials. 
By using the scientific method, students learn to 
become critica l of their sources of material and lea rn 
to a pply the acquired f a cts in the solution of the y 
problem. 
This method also fosters democratic procedure in 
the classroom. Students participate in selecting the 
problem and planning the work1 They may be organized 
into commi ttees i n which case a chairman is chosen and 
a s s i gnment s s elected . And a ll must cooperate in order 
to rea ch tl}eir goa l. The grea test values, therefore, 
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1/Edith M. Selberg , and J. Darrel Barnard, op. cit., p. 416 . 
[/W'esley P. Cushman, op. cit., p . 157. 
of this method are the scientific thinking process and 
skill it teaches and the democratic pro.cedure it uses. 
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CHAPTER DT 
THE PL~N AND PROCEDURE OF THE EXP~~IMENT 
This experiment in the form of active research was 
planned so as to compare the results of a unit taught by 
the problem-solving method with~ose of the same unit 
ta~~ht by the textbook method. The purpose was to de-
termine ,..,hether the problem-solving method increased the 
amount of factual knowledge learned, and whether it also 
improved the student's ability to think critically. It 
was decided that this unit would be taught in the field 
of geography, since this represented a challenge to work 
the problem-solving method into a subject "'hich seemed 
not to lend itself to this method as readily as a course 
in problems of democracy, civics, or history. The unit 
on Canada was chosen as the one on which to experiment, 
since it was believed that more time and attention should 
be g iven to the study of Canada and that Americans should 
have a better understanding of their neighbors to the north. 
The groups involved in the experiment.-- Two eighth 
grade groups consisting of 60 students in the Pocasset 
School, Tiverton, Rhode Island wereselected to partici-
pate in the study. The experimental group (Group A) con-
tained 30 students of which 13 were boys and 17 were girls. 
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The control group (Group B) had a membership of 30 
pupils. Thirteen were boys and seventeen were 5 irls. 
Six students, three in each class, were dropped from 
the experiment because of absence . 
The t"t-ro groups were equated on the basis of sex, 
chronological age, and intelligence quotient. 
Table 1. The Equating of Group A and Group B 
Group No . ,Boys y ir1s C .A. lvlean 
in months I .Q. 
... I 
A 30 13 17 165.13 106.86 
B 30 13 17 166.40 107.00 
As shown in TafuLe l.both groups were composed of 30 
pupils and both had 17 g irls and 13 boys. The mean 
chronological age as of February first of Group A was 
165.13 months and that of Group B was 166.40 months. The 
mean I.Q.'s taken from Kuhlmann-Finch Intelligence Test 11 
were found to be 106.86 for 3-roup A and 107.00 for Group B. 
The differences of the mean chronologica l ~ge and the 
mean I.Q. were considered in Table 2, to see whether they 
1/F. H. Finch, Kuhlmann-Finch Intelligence Test, Educational 
Test Bureau, Educational Publishers, Inc., Philade~phia, 
1951-52. 
were significant, and it wa s found tha t t heir critical 
r a tios '~:Tere • 69 for Group A and . 23 for Group B and not 
significant, s o the groups were considered equa l. 
Ta ble 2 . Comparison of Group A and Group B on Chronol6gi-
ca l Age and Intelligence Quotient 
1Taria b1e Group -Mean SD ~EM :p SEn CR ; 
A 165.13 6 .66 1.22 - -. . 
C .A. 1 . 27 1 . 84 . 69 
B 166 .40 7.50 1. 37 
A 106.49 11.28 2.06 
. 51 2.16 . 23 
I . Q . B 107.00 . 8 . 67 1.56 
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The procedure followed in the experiment.-- For six 
weeks the unit on Canada was taught to both the experimen-
tal and control groups four times a week totaling 24 class 
periods of 40 minutes each. The experimental group and 
control group at the beginning of the unit on Canada were 
both g iven the Watson-Glaser Critical Thinking Appraisal, 
!I -
Form Am as well as a pretest on Canada. 
n 
The work of the experimental group \·Till be considered 
first. During its first regular class period, an introduc-
tion to Canada was g iven to focus the students' interest on 
this country. Then . the problem-solving method was outlined 
to them in order for this class to become acquainted with 
its procedure, which they had not experienced before. The 
students decided that they would like to study Canada in 
that fashion and began right away to think of questions 
they wanted answered. A few of the questions \'rere too spe-
cific, and it was pointed out to them the need for a problem 
broad enoush to be broken down into sub-problems to be 
worked on by different committees. In the discussion that 
followed the students eliminated the specific ones and some 
of the others until there were five left on which they de-
cided to vote. The problem selected was, "How great is 
Canada among the nations of the world?" 
.J}Goodwin "tla tson, and Edward Maynard Glaser, Watson-Glaser 
Critical Thinking ApPraisal, Form AM, World Book Company, 
Yonkers-on-Hudson, New York, 1951-52. 
All the students copied the selected question into their 
notebooks and were told for the next day to think of some 
subproblems, the answers to which, would in part answer 
the major problem. 
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The f:ollOi,fine; day a discussion of the aspects of the 
class problem was held, and then a selection of 10 sub-
problems wa s made from among those suggested by the class. 
A class secretary was chosen to record the questions for a 
pern~ent record, and the students were to designate which 
problem they wished t o;:.rork on at the next class meeting. 
Before the close of this period however, the meaning and 
purpose of an hypothesis vms given to the group. And 
they were asked what hypothesis vmuld be established in 
connection with "t;,fueir problem on, "How great is Canada :-'. 
among the nations of the world ?" After some deliberation, 
it was hypothesized that Canada was a middle povrer, and this 
was recorded qy the secretary. 
The next time the class met, committees on each of the 
10 subproblems were quickly established. The class was 
given an over-all picture of the resources available. This 
included the encyclopedias, books from t he public library as 
well as pamphlets from the Canadian Consul and a clipping 
file. 
The class then discussed pointers on hovr to work on a 
59 
committee. 
11 
Long and Halter 1 s sugges tiona .\-Tere helpful. 
(See page 33.) These pointers ";ere then "rri tten on the 
board and copied into the Appendix of the students' 
geography notebooks. 
Before the committees couldbegin work, however, it 
was decided that some thought must be g iven as to the pro-
cedure to follow in solving their problem. On the chalk-
board during the entireeeperiment were Quillen and Hanna's 
-
Y 
list of steps in the problem-solving method. (See page 30.) 
It was realized that the class had already reco~ni zed and 
defined their problem, subdiv.ll.. J~.d the problem into 1 ts 
basic elements and formulated a hypothesis. Now· they nru.s t 
collect data, interpret it, reach their conclusions, and 
then verify these conclusions and apply· them to the general 
class problem. 
The following day the committees were ready to go to 
work, and they did so 111 th a buzz o.f enthusiasm. Desks 
had been previously rearrangedf 0r placement in committee 
groupings. It had also ·been previouslycec ided that 
questions would only be answered by the teacher for those 
v1ho had their hand raised and v1ere in their seams. This 
might seem a minor matter, but it eliminated a grea t deal 
of confusion. 
1/Forrest E. Long , and Helen Halter, op. cit., p. 51-55. 
gji. James Quillen, and Lavone A. Hanna, op. cit., p. 127. 
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The work of the committees continued smoothly for the 
next~ two weeks with time out for a revi ew of the steps to 
be followed in problem-solving and a reminder on how to act 
as a goog committee member. A few assignments were given. 
They included a map of Canada and the introductory pages on 
Canada in the textbook \vhich 1-ras Geography and Vlorld Affairs 
11 by Fones and Murphy. It was also suggested to the students 
that they look over their tex tbook for any information on 
their probft:em. They were required, however, to use two 
sourcebboks other t hantfueir text and list them in the 
bibliography. 
During the third week one period was set aside for a 
film on Canada. Both groups sa \'T this ftlm , but the ex-
perimental groups 1-ras instr.ucted to wa tch particula rly for 
any information dealing withtheir subject. The film was 
shown t\vice to permit students to t.ake.:::notes. 
The reports on the subproblems were due at the end of 
the fourth week. This gave the students eight period s to 
actually work on t hem. Vfuen t he committee \<Tork was done 
each member r a ted himself and t he other members as good , 
fair, or poor committee workers. The rati~g chart used 
gj 
was one of Long and Halter's. (See page 33 and 34.) 
i/Stephen B. Jones, and IYiarion Fisher lV::urphy, Geography and 
\tlorld Affairs, Rand McNally and Company, Ne1-r York, 1953. 
gjForrest E. Long , a nd Helen Halter , op . cit., p. 54. 
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\•lhen most of the students started to write their com-
mittee reports, it was suggested that they consult their 
notebook Appendix for pointers, which had been compiled 
previously, on ho1-r to vrri te a written report. This list 
11 
1-·ras also simila r to the one by Long and Halter. (See patje 35.) 
In addition to the report a five question quiz based 
on the committee's findings was to be written by each com-
mittee member and an outline of the report was required so 
that hectograph copies could be made and passed out to the 
other pupils when the committee was giving its oral report 
to the class. This enabled the students tofCllow the 
report more closely, jot down additional information in a 
convenient place, and prepare for the quiz given the next 
day on ten of the best questions submitted by Lhe ~ co~bined 
committee. These quizes made the pupils realize that 
though their . work was completed the oral presentation of 
other reports required their complete attention. 
At. the end of each ora l presentation the students gave y 
helpful and constructive criticism. Long and Halter's 
Ora.l Pres en ta ti on Rating '\<·ra s used as a guide • (See pages 
34 and 35.) 
vrnen all the reports had been e;iven t he class con-
sidered t he conclus.i.ons reached by ea ch committee concern-
ing t he greatness of CaLJ.ada 11rith respect to t~1.e committee's 
1JI1Did ~. , , Pi. ICD.cL • 
g) Ibid. ., p . 104 .. 
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particular subject. An outline '\v2" s t i1.en developed by 
t · ..-.Le stuuents to anmrer their question, "Ho'ltr great is 
Cana da among t he nat-ions or· t hr.;: vrorld ?" The information 
acquired on the subproblems i-'fa.s used to verify their maj or 
conclusion that Canada v-ras a middle pm<Ter. 
Fina lly t h e same tes t that ·l'ras used for the pretest vvas 
administered a gain . The vfa tson-Glaser Critica l Thinkinr; 
-~ppraisal , was g iven also, and lastly the studen ts v-rere 
asked to vlr i te i n their ovm ;,·rords the ansv;er to their 
clas s problem . At t h e end of 10 -v;eeks the Canadian test 
was administered to determine therecall knowledge of the 
studen ts. 
In t h e mec:mti me t he c ontr•ol group vras also studyins a 
unit on Canada by the pupil-teacher textbool{ method vth ich 
has been efined previous ly on pa3 e 11. First , of co~Tse, 
the \'fa tson-Glaser Critica l Appr ais a l, Form Af· , w-as g iven as 
i-•rell as t he pretest of Cl~mada . Then an introduction to 
the study of Canada -v.ras presented. 
arouse interest in t he ne\•T subject . 
Its pt:trpo s e v-ra s to 
The clas-s t hen loo1(ed 
through t h e section on Canada in their textbook , _ ~eosraphy 
and ~·Torld Affairs, in order to get an over~all vie1-1 of the 
work ahead . 
in class. 
The first fev; pa3es i>Tere ass i s ned to ee read 
It -vvas pointed out tha t the authors ;;ave parti-
cula r emphasis to the Grea t w.kes Re5 ion , a nd the stud ents 
-vrere asked to dis co:ver -vfhy. Tmv-a rds t he end of t h e period 
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this and other poin ts mentioned on the assigned pa ges 
'!Jlere discussed . 
For the rest of the six vreeks, this procedure v;as 
varied bywr.i tine; outlines and h e.vins a fe'!Jl put on the 
chalkboard forcniticism, by summarizing certain sections 
either on paper or orally, a nd by doing the questions in 
the v.rorkbook that accompanied their c;eography book . A 
map of Canada was a lso done by the control group. At 
the end of the cha pter •JITere que s tions v.rhich \tere assigned 
11 
to help in "sizine; u p" Cans~da . Also at t h e end of the 
chapter, the authors n_ad '<'rri tten~out "Pictures a nd Pol-
?} 
i tics." It dealt i'ri the;?tting the full meaning and 
implication out of pic tures. This vras rea d by all 
students, and al l the p ictures (as well as the ca rtoons) 
in the chap ter on Ca nada vrere thoroughly investigated . 
The movie on Canada was also seen by this control 
group . These students were ~ven five questi ons based on 
the film. At · the end of the f~m presentation these 
questions \v8I"e discussed,aad certain i mporta n t factors 
vlere emphasized. 
The l ast t\vo days ;,·rere spent i n revie'IIT. Part of the 
review vras done by having studen ts 1•rri te Emd ask questi ons 
of one another. The so called "Checking Your Info:mmation" 
1/Stephen B. Jones, a n d IJlarion Fisher Hurphy, op . cit., p.339 ,.. 
~/Ibid., p . 338. 
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at the end of the chapter was also helpful in refreshing 
their memories . In the end theytrhol\: the final test on 
Canada and the 1;Va tson-Glaser CJ•i tica l Thinking Appraisal, 
Form Aivi , and 10 weeks later took the same te s t on Canada 
again . 
Summa ry.-- The control group had made full use of the 
t extbook, for the studen ts had used a ll available ma terial 
connected vri th the tex tbook as had been p lanned . The 
experimental group had followed the procedure for 
solving their class problem and fou...D.d a n ansi'rer basec1 on 
their committees' reports . 
CHA. PTER V 
THE R.l:"'I:oULTS OF THE E.t'XPERD lENT 
The objective of t h is experime n t vla s to compare t h e 
results of tea chine; by t he pr oblem-solvin;:; method T!·Ti t h t h ose 
of the textbook method. Group A, the ex pe r i men t a l e;roup , 
vras taught a unit On Canada by t he problem-solving meth od; 
Group B , the con trol group , by the tex tbook method. Both 
group s had been equa ted on the 1::a.sis of s ex , ch ronolog ical 
a ge, a n d i n tellig ence quotien t, so tha t any significant 
differenc e. lliund in t h e results of tes ting could be a s s u med 
to be t h e r e sult of t he t ea ching me t h od. 
Both the five per cent a nd one per cen t leve ls of 
significance 1-vere con sidered. The five per cen t l evel a llows 
five chances out of a hundred of not rea.lly be ing significa n t 
or, i n other vrord s, ninety-five times out of a hundred t h e 
true difference is zero. Th e one percen t l ev e l shou s 
more significance by ch B.ncin3 on ly once i n a hundred time s 
11 
that the C!:'i tica lm:t.io does n ot s h o-vr a true difference. 
Th e v a lues of t h e critica l ratio for 58 degrees of freed o m 
(the s u mof t he n umber of students minus om in e a ch clas s) 
1:./Hanry E . Gar r ett, Elemen t a ry r' t ::>. ti s tics, Lone;mns, Green 
a n d Company, Ne1.'r York , 1956. 
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at the five per cent level was 2.01 and at the one per 
cent _l evel was 2.68. In some cases, gains and losses 
were computed for the single group; therefore, the critical 
ratio for 29 degrees of freedom (30 - 1), which was 2.04 
at the five per cent level and 2.76 at the one per cent 
level, was considered. 
The results of the critical thinking tests.-- The 
Watson-Glason Critical Thinking Appraisal, Form AM was 
given twice, at the beginning and at the very end of the 
experiment, and will be referred to as the Pretest and 
the Final Test. It consisted of 99 questions designed to 
test inference, recognition of assumptions, deductions, 
interpretation, and e.valuation of arguments. 
11 
Table 3 shows the comparison of the results of the 
Pretest given both classes at the beginning of the experiment. 
r 
Table 3. Comparison of the Pretest Scores on the Critical 
Thinking Teet 
Group Test Mean SD SE D SE CR 
M D 
A Pre. 52.21 8.76 1.59 .81 2.10 .38 
B Pre. 51.40 7.49 1.37 
The mean for Group A was 52.21 and for Group B was 51.40. 
i/Computation of data for Table 3 is in Appendix C. 
·e 
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The difference between the means on the Pretest was .81. 
The critical ratio proved to be .• 38 which was not signifi-
cant, so at the beginning of the experiment the two groups 
had the same critical thinking ability as measured by this 
test. 
The FLnal Test on critical thinking proved that neither 
group had improved to a greater degree than the other. This 
is shown in Table 4. 
Table 4. Comparison of the Final Test Scores on the Critical 
Thinking Teet 
Group Test Mean SD BE D SE CR 
M D 
A Fin. 55~30 9.14 1.67 
.30 2.09 .14 
B Fin. 55.60 6.86 1.25 
The mean for Group A. was 55.30, and that for Group B 
was 55.60. ~e difference between these two was only .30. 
The critical ratio was .14 which was not significant, so it 
can be concluded that there was no difference in the two 
groups at the end of the experiment as far as critical 
thinking was concerned. 
In order to determine the actual amount of gain each 
class had experienced, the difference between scores on the 
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!I 
pretest and the final test were calculated in Table 5. 
Table 5. Difference in Gain between Scores on the Pretest 
and Final Test in Critical Thinking 
. . 
Group Mean SD SE CR 
D M 
D 
. . . . . . . .. 
. . -· -- . -
. . 
A 3.2 6.59 1.02 3.16 
B 4.2 5.31 .99 4.24 
The mean difference or the average increase 1n score 
from the pretest to the final test for Group A was 3.2 
points. The critical ratio was 3.16 which was above 
· the one per cent level of significance of 2.76 for a group 
of 29. It showed that some learning had taken place. 
Group B, with its greater mean difference of 4.2, also had 
a significant increase in score for its critical ratio of 
4.24 was above the one per cent level of significance. 
The next question to consider was whether Group B1 s 
one point higher gain 1n score was significant. 
shown in Table 6. 
This was 
i/Computation of data for Table 5 is in Appendix c. 
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Table 6. Comparison o~ Gains in Score between the Pretest 
and Final Test in Critical Thinking 
Group Mean SD SE D SE CR 
D M D 
D 
- -
.. - . 
-- - . - -
A 3.20 6.59 1~02 
1.00 1.40 .71 
B 4.20 5.31 .99 
Group A's mean gain in score of 3.20 was compared 
with Group B's mean gain of 4.20. The difference was 1.00, 
and since the critical ratio was only .71 it substantiated 
the null hypothesis that the actual di~ference in the scores 
was really zero. 
The fact that both classes improved in their knowledge 
of critical thinking, as shown by the comparison between 
the Pretest and Final Test, may be explained by the fact 
that some learning took place by the mere taking of the test. 
The general conclusion from these statistics, however, 
show that the experimental group and the control group were 
equal in their understanding o~ critical thinking at the 
beginning o~ the experiment. And at the end, their ability 
to think critically was still equal. However, both groups 
had made significant gains in this field, but both had 
gained equally. 
The results of th~- test Q!!.. C~.~~.~ The Canadian test 
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containing 50 questions was given to both groupe. The 
first time it was administered was just before the unit 
was taught; the second time was after the experiment; and 
finally given again 10 weeks following the completion of 
the work. They will be referred to as the Pretest, Final 
Test and Delayed Recall Test. 
The Pretest was administered to determine the knowledge 
of Canada already possessed by the two groups. 
shows the results of this Pretest. 
Table 7 
Table 7. Comparison of the Pretest Scores on the Canadian 
Test 
-
Group Test Mean SD SE D SE OR 
M D 
. . 
A Pre. 23.53 5.06 .92 
.53 1.14 .47 
B Pre. 23.00 3.69 .67 
It was seen that the difference between the means of 
Group A which was 23.53 and of Group B which was 23~00 was 
only .53. The resulting critical ratio of .47 was, there-
fore, not significant. The two groups, consequently, can 
be said to be equal as far as previous knowledge of Canada 
was concerned. 
In the Final Canadian Test as shown in Table 8, Group 
B received a slightly higher mean, 32.73, than Group A, 
which had only a mean of 31.40. 
- ---
Table 8. Comparison of the Final Test Scores on the 
Canadian Test 
· . 
··- -
Group Test Mean SD SE D SE 
M D 
A Fin. 31.40 4.49 .82 
-
1.33 1.15 
. . . . 
B Fin. 32.73 4.43 .81 
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CR 
1.16 
This difference of 1.33 did not prove to be significant, 
however, for the critical ratio of the two means was 1.16. 
Neither group, therefore, had learned significantly more 
about Canada than the other. 
Table 9 shows, however, that the mean score gain for 
both groups was significant. 
Table 9. Difference in Gain between Score.s on the 
Pretest and Final Test on Canada 
Group No. Mea.nn SD SEM CR 
- -· 
A 30 7~80 5.09 .93 8.39 
B 30 9.37 5.93 1.08 8.68 
The actual mean gain in score from the Pretest to the 
Final Test for Group A was 7.80 and for Group B was 9.37. 
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The significant critical ratios of 8.39 for Gro~p A and 
8.68 for Group B were proof of the fact that in both 
groups some learning about Canada had taken place. 
It w~s noted though that Group B had a higher mean 
difference (9.37) than had Group A (7.80). Table 10 
compared these gains from the Pretest to the Final Test 
to determine whether Group B improved significantly more 
than Group A. 
Table 10. Comparison of the Gains in Score between the 
Pretest and the Final Test on Canada 
Group Mean SD SE D SE OR 
D M D 
A 7.80 5.09 .93 
1.57 1.11 1.41 
B 9.37 5.93 1.08 
L 
The difference in improvement in the two groups was 
1.57 in favor of Group B. This was not a significant 
difference when expressed as a critical ratio of 1.41. 
Both groups, therefore, could be considered equal in 
knowledge of Canada. The problem-solving experimental 
group had statistically learned as much about Canada as 
had the textbook control group . 
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The next problem to be considered was the results of 
the Delayed Recall Test. This test would show whether 
students tau&ht by the problem-solving method or by the 
textbook method had a greater tendency to remember prev-
iously acquired information. 
It can be seen in Table 11 that the gain in score 
from the Pretest to the Delayed Recall Test was about the 
same for the two groups. 
Table 11. Difference in Gain between Scores on the Pretest 
and Delayed Recall Test on Canada 
Group Me anD SD s~ CR D 
A 7.23 4.74 .86 8.41 
B 7.30 7.23 1.32 5.53 
The actual mean difference in score from the Pretest 
to the Delayed Recall Test for Group A was 7.23. The 
critical ratio was 8.41 which was a significant gain at 
the one per cent level of significance. Group B had a 
mean difference in score of 7.30 and a critical ratio of 
5.53 which was also significant. Both groups showed 
significant retention of knowledge after a 10 week period. 
The slight difference of .13 in favor of Group B 
between the mean difference of scores between the Pretest 
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and the Delayed Recall Test was shown in Table 12. It was not 
significant, however, for the critical ratio was only ~04. 
Table 12. Comparison of the Gains in Score Between the 
Pretest and the Delayed Recall Test on Canada 
Group Mean SD SE D SE CR 
D M D 
D 
A 7.23 4.74 .86 
.07 1.57 .04 
B 7~30 7.23 1.32 
The actual test results of the Delayed Recall Test 
on Canada were compared in Table 13. 
Table 13. Comparison of the Delayed Recall Test Scores 
on the Canadian Test 
Group Test Mean SD SE , D SE CR 
M , D 
Del. 
A Rec. 30.80 4.05 ~74 
.53 1.28 ~41 
B Del 30~27 5.70 1.04 Rec. 
The mean score achieved by Group A was 30.80 and by 
Group B was 30.27. The difference was in favor of Group 
A by ~53. This was not great enough to be significant, 
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for the critical ratio was .41. At the end of the 10 
week period following the experiment the two groups still 
possessed equal amounts of knowledge on Canada. 
It was noted, however, that Group B's mean in the 
Delayed Recall Test was a little less than Group A's; 
thereas, Group B1 s Final Test mean score had been higher 
than A's. (See Table 8.) The actual mean loss in 
scores, therefore, from the Final Test to the Delayed 
Recall Test was figured as shown in Table 14. 
Table 14. Difference in Loss of Scores between the Final 
Test and Delayed Recall Test on the 
Canadian Test 
Group Mean SD SE CR 
D M 
D 
A -.67 4.23 ~77 ~87 
B -2~07 1.39 .25 8.28 
Group A's mean difference in scores from the Final 
Test to the Delayed Recall Test represented a loss of -~67. 
It was not a significant loss, for the critical ratio was 
~87. Group B, however, had a mean difference in scores 
of -2.07. This did prove to be a significant loss, for 
the critical ratio was 8.28 . From this statistical 
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information, it would seem, therefore, that Group A, using 
the problem-solving method, retained more information than 
did Group B, using the textbook method. 
Table 15 compared the loss of scores made from the 
Final Test to the Delayed Recall Test by Group A and 
Group B. 
Table 15. Comparison of Loss in Score between the Final 
Test and the Delayed Recall Test on the Canadian Test 
Group Mean SD SE D SE OR 
D M M 
-
D D 
A 
-
.67 4~23 ~TI 
1.40 ~81 1.73 
B -2.07 1.39 .25 
Group A had a mean difference loss of -.67 while Group 
B had a mean difference loss of -2~07~ The difference be-
tween these losses was 1~40. The critical ratio .of 1.73 
was high, but it was not statistically significant. There -
fore, Group B, taught by the textbook method, had a greater 
loss in knowledge on Canada than Group A, taught by the 
problem-solving method. 
be significantly great. 
However, the loss proved not bo 
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The parts of the Canadian test analyzed~-- The 
Canadian Test actually contained two parts. The first 
25 questions dealt with factual knowledge on Canada, and 
the last 25 questions involved critical thinking with 
questions pertaining to Canada. The analysis of these 
two parts separately should shm'l more accurately the 
actual achievement of Group A and Group B in their 
factual knowledge of Canada and their critical thinking 
. ability. 
The critical thinking section of the test will be 
considered first. It included questions on deduction, 
interpretation and evaluation of arguments. 
The comparison of Pretest scores in Table 16 showed 
the mean score for Group A to be 13~87 and that for Group 
B to be 15.00. Though there was a difference of 1.13, 
the critical ratio was 1.47 which was not significant. 
Therefore, the two groups were equal in critical thinking 
at the beginning of the experiment. · 
Table 16. Comparison of the Pretest Scores on the 
Critical Thinking Section of the Canadian Test 
Group Test Mean SD SE D SE 
M D 
A Pre. 13~87 3~05 ~56 
1.13 ~77 
B Pre. 15.00 3.13 ~57 
CR 
1.47 
--
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To determine whether one class or the other had im-
proved significantly more at the end of the experiment, 
the Final Test results were consulted in Table 17. 
Table 17~ Comparison of the Final Test Scores on the Critical 
Thinking Section of the Canadian Test 
Group Test Mean SD SE D SE CR 
M 
" 
D 
A Fin. 15~03 2.44 ~45 
~46 ~62 ~74 
B Fin. 14~57 2.35 ~43 
I 
Group A's mean score on the Final Test was 15~05 while 
Group B1 s mean score was 14~57. There was just a difference 
of .46, however, so the critical ratio of .74 showed no 
significance between their scores. 
It was noted that Group A had improved their score from 
the Pretest to the Final Test, so a comparison was made be-
tween the Pretest and the Final Test in Table 18. 
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Table 18. Comparison of Pretest and Final Test Scores on the 
Critical Thinking Section of the . Canadian Test 
Group Test lilean SD SE D SE CR 
M 
-
D 
A Pre. 13~87 3.05 ~56 
1.16 .72 1.61 
A Fin. 15.03. 2.44 .45 
B Pre. 15.00 3.13 ·57 
-.43 .71 .61 
B Fin. 14.57 2.35 .43 
ll 
Group A had improved their mean score by 1.16, but this 
was not a significant improvement, for the critical ratio 
was 1.61. 
was 14.57. 
The mean score for Group B in the Final Test 
It had been 15.00 in the Pretest. This class 
suffered a loss of .43 but it was not a significant loss, 
as is attested by the critical ratio of .61. 
Table 19 compared. the difference in this loss of Group 
B's and the gain in mean score of Group A's from the Pretest 
to the Final Test. 
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Table 19~ Comparison of the Difference in Scores between 
the Pretest and the Final Test on the Critical 
Thinking Section of the Canadian Test 
Group Mean D SE D SE OR 
M D 
D 
A 1.16 - ~ '72 
1.59 1~01 1~86 
B -~43 .71 
. 
The mean score gain for Group A was ~~16 while that 
of Group B was a loss of -~43~ The difference in their 
performance from the Pretest to the Final Test was 1~59~­
This was high but not significant, for the critical 
ratio was 1.86, so even though Group B had a l .oss 1n 
score, Group A had not improved enough from their Pretest 
to have done significantly better than Group B'~· 
In the Delayed Recall Test, it was found that the 
mean score for Group A was 16~10 and for Group B was 
14~90~· Table 20 showed that though the difference was 
1.20, it was not a significant difference; the critical 
ratio was 1~74~ 
Table 20. Comparison of the Delayed Recall Scores on the 
Critical Thinking Section of the Canadian Test 
Group Test Mean SD SE D SE 
M D 
A Del. 16.10 . 2.74 .so Rec. 
1.20 .69 
.. 
B Del. 14.90 2.57 .47 Rec. 
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OR 
1.74 
In Table 21, the comparison was made in mean scores on 
the Pretest and Delayed Recall Test. Group A had a mean 
of 13.87 on the Pretest, which they brought up to 16.10 in 
the Delayed Recall Test. This represented a difference 
of 2.23. The critical ratio was 2~97 whieh represented a 
significant gain at .the one per cent level of significance. 
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Table 21. Comparison of Scores from the Pretest to the De-
layed Recall Test on the Critical Thinking Section 
of the Canadian Test 
Group Test Mean SD SE D SE OR 
M D 
A Pre. 13.87 3.05 .56 
Del. 16.10 2.74 
2.23 
-75 2.97 A .so Reo. 
B Pre. 15.00 3.13 .57 
-.10 .74 .14 
B Del. 14.90 2.57 .47 Reo. 
I 
Table 21 also showed, however, that Group B had not done 
as well on the Delayed Recall Test as it had on the Pretest. 
The mean score for the Pretest was 15.00 while that of the 
Delayed Recall. Test was 14.90. This was only a loss of 
-.10 which according to the critical ratio of .14 was not 
significant. 
When Group A's gain in score of 2.23 from the Pretest 
to the Delayed Recall Test was compared in Table 22 with 
Group B's loss of -.10 based on the same test, the differ-
ence was 2.30. The critical ratio was 2.19 which at the 
five per cent level was significant. Therefore, it would 
seem that it can be stated fairly confidently that students 
using the problem-solving method did improve significantly 
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more than the textbook method students over a period of time 
in their critical thinking ability. 
Table 22. Comparison of the Difference in Scores from the 
Pretest to the Delayed Recall Test on the 
Critical Thinking Section of the Canadian Test 
-
Group Mean SE D SE OR 
D M D 
D 
......... ~ 
A 2.23 .75 
2.30 1.05 2.19 
B -.10 .74 
II 
It was interesting to note that the students had gained 
in score from the Final Test to the Delayed Recall Test. 
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Table 23. Gains in Score from the Final Test to the Delayed 
Recall Test on the Critical Thinking Section of 
the Canadian Test. 
•. 
---·-· -
Group Test Mean SD SE D SE CR 
M D 
·- -
A Fin. 15.03 2.44 .45 
1.07 .67 1.59 
A Del. 16.10 2.74 .50 Reo. 
B Fin. 14.57 2.35 .43 
.33 .64 .52 
B Del. 14.90 2.57 .47 Reo. 
ll 
On the Final Test Group A received a mean score of 15.03 
and on the Delayed .Recall Test had a mean score of 16.10 as 
shown in Table 23. This represented a difference of 1.07, 
but this was not a si.gnificant gain, for the critical ratio 
was 1.59. Group B also made a slight gain of .33 in mean 
score from 14.57 on the Final Test to 14.90 on the Delayed 
Recall Test. This was not significant; for the critical 
ratio was only .52. 
The gains which both groups made from the Final Test to 
the Delayed Reaall . . ~est_:are co.inpared ~ in Table 24. 
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Table 24. Comparison of Gains in Score from the Final Test 
to the Delayed Recall Test on the Critical Think-
ing Section of the Canadian Test. 
Group Gain SE D SE OR 
G D 
A 1.07 .67 
.74 .93 .80 
B .33 -~64 
' 
Group A had gained by mean score of 1.07, and Group 
B had gained by .33. The difference between their improved 
scores was .74 which was not significant, since the critical 
ratio was only .80. Neither group, therefore, had gained 
significantly more than the other 1n critical thinking 
ability from the F.J.na1.:;; :T'es~t:i to ... :the: : De).ayed~>Re:Call:: :'l'ast. 
' 
--
The other section of the test on Canada was .. based on 
factual knowledge of the subject. The questions were all 
multiple choice including a map question. 
In the Pretest, Group A did better than Group B. The 
former's mean score was 9.67 while the latter's was 7.93 as 
shown in Table 25. This difference of 1.74 was not signi-
ficant, however, so it could be concluded that at the begin-
ning of the experiment both groups had equal knowledge of 
Canada. 
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Table 25. Comparison of the Pretest Scores on the Factual 
Knowledge Section of the Canadian Test 
Group Test Mean SD SE D BE CR 
M D 
A Pre. 9-67 3.05 .56 
1.74 1.22 1. 43 
B Pre. 7.93 5.92 1.08 
At the end of the experiment, it was Group B that had 
a higher mean score. Tabl.e 26 showed that the mean for 
Group B was 17.63 while that of Group A was only 16.37. 
The difference in favor of the control group was 1.26, but 
this was not a significant difference, however, for the 
critical ratio was 1.42. It cannot be said, therefore, 
that the control group did any better than the experimental 
group. 
87 
Table 26. Comparison of the Final Test Scores on the 
Factual Knowledge Section of the Canadian Test 
Group Test Mean SD SE D SE OR 
M D 
A Fin. 16.37 3.19 .58 
1.26 .89 1.42 
B Fin. 17.63 3.71 .68 
It was noted that Group B also made a greater improve-
ment 1n mean score from the Pretest to the Final Test than 
Group A. This is shown in Table 27. 
Table 27. Comparison of Pretest Scores and Final Test Scores 
on the Factual. Knowledge Section of the Canadian 
Test. 
Group Test Mean SD SE D SE OR 
M D 
A Pre. 9.67 3.05 ~56 
6.70 .81 8.27 
A Fin. 16.37 3.19 ' .58 
B Pre. 7.93 5.92 1.-oe 
9.70 1.28 7.58 
B Fin. 17.63 3.71 .68 
The mean score in the Pretest tor Group B was 7.93 and 
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that on the Final Test was 17.63. This represented an 
increase of 9.70 and was highly significant with a. critical 
ratio of 7.58. Group A also increased its score. In the 
Pretest the mean had been 9.67 and 1n the Final Test, it 
was 16.37, giving a difference of 6.70, which also was 
highly significant with a critical ratio of 8.27. Both 
Groups had apparently acquired some additional knowledge 
of Canada. 
The next problem was whether Group B, with its 
higher mean in the Final Test, had gained significantly 
more knowledge of the subject through the textbook method 
than had Group A ~earning about the same general subject 
but by the problem-solving method. Table 28 showed the 
comparison of the difference in gains from the Pretest to 
the Final Test by both groups. 
Table 28. Comparison of the Difference in Scores between 
the Pretest and the Final Test on the Factual 
Knowledge Section of the Canadian Test 
Group Gain SE D SE CR 
G D 
A 6.70 .81 
3.00 1.51 1-99 
B 9.70 1.28 
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Group A had gained by a mean score of 6.70. Group 
B's gain was 9.70. The difference between them was 3.00 
in favor of Group B. The critical ratio was 1.99. 
This was high but not significant, so it seemed that 
Group B .. ~ : s better mean gain in score was not a statisti-
cally sound difference when compared with the gain of 
Group A. 
In the Delayed Recall Test, Group B's mean of 15.37 
was still slightly higher than Group A's of 14.83. Table 
29 showed that the difference of .54 was still in favor 
of Group B but not significantly, for the critical ratio 
was .54. 
Table 29. Comparison of the Delayed Recali Scores on the 
Factual Knowledge Section ·o:f the Canadian Test 
Group Test Mean SD SE D SE 
M D 
A Del. 14.83 3.27 .60 Rec. 
.54 1.01 
B Del~ 15.37 4.49 ~82 Ree. 
CR 
.5 
From the Pretest to the Delayed Recall Test, Group A 
had improved by 5.16 points. This was the difference be-
4 
tween the mean score on the Pretest of 9.67 end the mean score 
on the Delayed Recall Test of 14.83 as shown on Table 30. 
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This difference was a significant gain, for the critical 
ratio was 5.16. 
Table 30. Comparison of Scores from the Pretest to the 
Delayed Recall Test on the Factual KnmrTledge 
Section of the Canadian Test 
Group Test Mean SD SE D SE 
M D 
A Pre. 9.67 3.05 .56 
5.16 1.00 Del. A Rec. 14.83 3.27 .60 
B Pre. 7.93 5.92 1.68 
7.41 1.36 
B Del~ 15.37 4.49 .82 Rec. 
CR 
5.1 
5.4 
Group B also made a significant gain in knowledge of 
Canada. Its Pretest score had been 7.93 and its Delayed 
6 
7 
Recall Score was 15.37--~n increase of 7.44 points which was 
significant, the critical ratio being 5.47. In both groups 
some learning of lasting value had taken place. 
~able 31 showed the comparison of the differences in 
gain each class experienced. 
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Table 31. Comparison of the Difference in Score from the 
Pretest to the Delayed Recall Test on the Factual 
Knowledge Section of the Canadian Test 
Group Gain SE D SE CR 
G D 
A 5.16 1.00 
2.28 1.69 1.35 
B 7.44 1.36 
A gain of 5.16 was made by Group A, end a gain of 
7.44 was achieved by Group B. These gains represented the 
difference between their mean Pretest score and their mean 
Delayed Recall score. The greater gain was made by Group 
B--2.28 points greater than Group A's gain. The critical 
ratio was 1.35 however, so this gain by Group B was not 
significantly greater than Group A's. 
It was interesting to note the loss in score experienced 
by both classes from the Final Test to the Delayed Recall 
Test. This was shown in Table 32. 
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Table 32. Loss in Score from the Final Test to the Delayed 
Recall Test on the Factual Knowledge Section of 
the Canadian Test 
Group Test Mean SD SE D SE CR 
M D 
A Fin. 16.37 3.19 .58 
Del. 1.54 .84- 1.83 A Rec. 14.83 3.27 .60 
B Fin. 17.63 3-71 .68 
~1. 2.26 1.06 2.13 B Rec. 15.37 4.49 .82 
·-
-
The loss for Group A was not significant. Its mean 
score for the Final Test was 16.37 and for the Delayed 
Recall Test was 14.83. This represented a loss of 1.54 
points. The critical ratio being 1.83 was high but not 
significant. In the case of Group B, however, the situa-
tion was quite different. On the Final Test, Group B had 
a mean score of 17.63 and on the Delayed Recall Test a mean 
score of 15.37. This showed a mean loss of 2.26 points. 
The critical ratio was 2.13 which was significant at the 
five per cent level. Group B, taught by the textbook 
method, had a poorer retention of factual knowledge on 
Canada as sho~m in their fairly significant loss of informa-
tion from the Final Test to the Delayed Recall Test. 
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Finally the losses of both groups from the Final Test 
to the Delayed Recall Test were compared in Table 33. 
Table 33. Comparison of the Losses in Scores from the 
Final Test to the Delayed Recall Test of the 
Factual Knowledge Section of the Canadian Test 
Group Loss SE D SE CR 
L D 
A 1.54 .84 
.72 1.35 .56 
B 2.26 1.06 
. 
Group A had a mean loss of 1.54 while Group B had a 
loss of 2.26. The difference betlTeen these losses was 
~72 which, with a critical ratio of .56, was not 
significant. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
Summary of the experiment.--This experiment was per-
formed in order to determine whether students taught by the 
problem-solving method would improve significantly more in 
critical thinking ability and in factual knowledge of a 
subject than would students taught by the textbook method. 
In order to prove these hypotheses two equated eighth grade 
classes of 30 students each were taught a unit on Canada by 
the problem-solving and the textbook methods. The experi-
mental Group A used the problem-solving method, while the 
control Group B received instruction through the use of the 
textbook method. 
The procedure used in both methods is stated briefly. 
Group A suggested a general class problem and de~eloped 10 
subproblems, the answers to which would help solve the main 
problem. Committees worked on these subproblems, reporting 
their findings and conclusions to the class, which then, 
after considering all the committees reports, drew up their 
general conclusion for the cl~ss problem. 
Group B made full use of their textbook. 
-94-
The general 
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procedure involved reading the. textbook, outlining sections, 
writing summaries, discussing important points, answering 
questions in the workbook and at the end of the chapter, 
and analyzing pictures in a manner suggested by the authors 
of the textbook. 
Both groups were given a Pretest and a Final Test in 
critical thinking and a Pretest, Final Test and 10 weeks 
later a Delayed Recall Test on knowledge of Canada. 
Summary of the results of the tests.--The following 
is a summary of the main findings resulting from the experi-
ment. The critical thinking test will be considered first. 
A few words will be said about the Canadian test as a whole, 
and finally the two parts of the Canadian Test, consisting 
of the Critical Thinking Section and the Factual Knowledge 
Section, will be briefly reviewed. 
On the Watson-Glaser Critical Thinking Appraisal, Form 
~' both groups were equal at the beginning and at the end 
of the experiment. Both groups had made significant gains 
which can be probably credited to the learning which took 
place in the process of taking the test. 
The Canadian Test considered in its entirety shows also 
that no significant differences existed between the two 
groups at the time of the Pretest, Final Test or Delayed 
Recall Test. Both groups had made significant gains from 
the Pretest to the Final Test and still had significant 
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gains on the Delayed Recall Test with neither group gaining 
significantly more than the other at any time. When 
losses are considered from the Final Test to the Delayed 
Recall Test, however, Group A's loss was not significant, 
whereas, Group B1 s loss was very significant. 
It would seem, therefore, that students taught by the 
problem-solving method retain information or knowledge of a 
subject to a greater degree than do students taught by the 
textbook method~ 
One or the sections of this same Canadian Test dealt 
with critical thinking. The analysis of this section showed 
that once again both groups were equal at the beginning or 
the experiment, and no significant differences existed be-
tween them at the end of the experiment or 10 weeks later~ 
In considering the difference in mean scores though, Group 
A's gain from the Pretest to the Final Test was signifi-
cant, and Group B even suffered a loss but not a significant 
one. Since Group B lost in mean score on the Final Testt 
the comparison of its loss w1 th Group A's gain was high'~ 
but not quite enough to make the difference between their 
scores significant~ In comparing the Delayed Recall Test 
mean score with the Pretest, Group A had made a very signifi-
cant gain, but Group B had a loss in mean score but not a 
significant one. Group A's mean score on this Delayed 
Recall Test was, therefore, significantly greater than 
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Group B • s, showing that in the long run the problem-sol v1ng 
group had done better in critical thinking. 
In reference to the factual knowledge section of the 
Canadian Test, once again both experimental and control 
groups had equivalent knowledge of Canada at the start of the 
experiment. Both groups had made significant gains from the 
Pretest to the Final Test, but neither gained significantly 
more than -the other. In actual mean score, Group B did a 
little better on the Final Test, than Group A but statistic-
ally not significantly better. The difference 1n Delayed 
Recall scores for the two groups was not significant either. 
Both groups had made significant gains from the Pretest to 
the Delayed Recall Test but neither significantly more than 
the other. The loss by Group A from the Final Test to the 
Delayed Recall Test was not significant but the loss of 
Group B was significant at the five per cent level. This 
signified that the control group did not retain the knowledge 
it had gained as well as the experimental group. 
Oonelusions based on the results.-- The following con-
clusions are reached for this particular group of students 
based on the results previously analyzed and personal obser-
vations. It would seem that the first hypothesis, that 
problem-solving should improve critical thinking ability, is 
not substantiated by the findings of the Watson-Glaser 
Critical ':hinking Appraisal. Form AM. But the important 
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result on the Critical Thinking Section of the Canadian 
Test showed that the problem-solving group, over a period 
of time, did develop more critical thinking ability than the 
textbook group. It is concluded, therefore, that critical 
thinking is developed gradually on a studied subject by the 
problem-oolving method. 
It should be added that from the writer's personal ob-
servation of the two classes, that after the experiment the 
problem-solving group was more critical of sources of infor-
mation, worked better in committees and proceeded on research 
projects with a better understanding of how to solve its 
problem than the textbook group. The use of' the problem-
solving method proved very worth while because of these 
results~ 
The second hypothesis implied that the problem-solving 
group would improve more in factual knowledge on the studied 
subject than would the textbook group. This was not substan-
tiated. However, both groups made statistically equal and 
significant gains in knowledge of the subject. The problem-
solving group did not do better, but it did do as well as 
the textbook group. 
The most important f'~ding of this experiment, however, 
involved the retention of factual knowledge. The students 
taught by the textbook method had a significant loss in 
knowledge. But the experimental group, though the students 
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forgot some of the information they had learned, did not 
lose a significant amount of previously acquired information. 
It can be concluded, therefore, that over a period of time, 
those students taught by the problem-solving method have 
greater retention of factual knowledge than those taught by 
the textbook method. 
Suggestions for further study.-- As this experiment 
progressed other ideas for further research along similar 
lines presented themselves; therefore, the following sug-
gestions are made. 
1. Conduct a similar experiment using a larger 
number of students, so that the sampling would 
be more reliable. 
2. With the same experimental procedure compare the 
problem-solving me~hod with some other teaching 
method besides the textbook method. 
3. Experiment to determine whether high or low I .Q,. 
students do better with the problem-solving 
method. 
4. Conduct an experiment in which development of 
study skills is measured and compared. 
5. Possibly through counseling, determine whether 
the problem-solving procedure is transfered by 
students to their personal problems. 
APPENDIX A 
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Multiple Choice--Select the Qn! correct answer to the 
following questions and mark the corresponding letter 
of that answer on the answer sheet. 
1. Nine-tenths of the Canadian people live a. within 200 
miles of the Arctic Circle b. along a 200 mile strip 
just north of the u.s. border c. in the Maritime 
Provinces d. in Quebec. 
2. A third of the Canadians, '1ho live in the Province of 
Quebec, are of what decent? a. English b. American 
c. German d. French. 
3. The area around the Great Lakes did not develop into a 
single industrial empire because a. as a result of 
the American Revolutionary War the boundry line was 
drawn through the Great Lakes b. few minerals of 
value to industry were found there e. it was too 
difficult to reach the interior by water d. Originally, 
hostile Indians kept the White Man out of this region. 
4. The land of the Northwest Territories was originally 
controlled by the a. British government b. French 
government c. American government d. Hudson's Bay 
Company. 
5. The Capital of Canada is 
c. Quebec d. Toronto. 
a. Montreal b. Ottawa 
6. The ready made gateway to the central part of North 
America which is being improved by the Canadian and u.s. 
governments is the a. Great Lakes b. Hudson River 
c. St. Lawrence River d. Alaskan Highway. 
7. The last province to enter the Canadian Dominion was 
a. British Columbia b. Northwest Territories c. New 
Brunswick d. Newfoundland. 
B. In forei~~ affairs Canada has a. been international in 
scope b. a isolationist policy c. followed the U.S. 
in all decisions d. proved she is a great power. 
9. The Maritime Provinces are most noted for their a. 
wheat b. fishing industry c. mineral resources 
d. wood pulp. 
10. Why is the Panama Canal important to the development of 
Canada's Pacific coast? a. It permits ships from the 
east coast of Canada to easily transport their cargoes 
to the Orient and Southern Pacific b. It permits ships 
11. 
12~ 
13. 
14~ 
15. 
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from the west coast of Canada to readily transport 
wheat etc., to the markets in the East and in 
England c. It permits ready access to the two 
oceans--Atlantic and Pacific. d. It permits Canada 
to ship her goods to the eastern coast of South 
America. 
The Canadian Shield has been called "Canada's 
mineral storehouse" because a. in this Canadian 
bank is stored her gold supply (like our Fort Knox) 
which is the backing for her money b. this official 
shield bears the seal of the Dominion and is made of 
precious metals c~ this area supplies Canada with 
her coal d~ this extensively rocky area contains 
many raw materials like nickel. 
Canada is able to produce aluminum cheaply because 
a~ it imports bauxite ~heaply b~ it has a large 
quantity of hydroelectric power available c~ it 
mines the aluminum ore in Canada d~ the U.s. buys 
most of its aluminum. 
The government of Canada a~ has an elected president 
b~ has MacMillan for-its Prime Minister c·~ is really 
run from England d~ is a self-governing Dominion~ . 
What group of Canadians lean more towards a policy of 
isolationism? a~ those of British descent~ b~ 
French Canadians c·~ - people of the ·Pacific region 
d~ people of the Maritime Provinces. 
Large countries are divided into political regions 
because a~ people in different sections -have dif-
ferent problems. b. the population is scattered 
c~ different sections have different resources 
d. division into regions makes voting easier. 
Boston University 
Schoo l of Education 
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This map of Canada is marked off into sections. Find the 
location of the items listed below on the map and mark 
on the answer sheet the letter of the area in which 
the items appear. Do not put any marks on the map. 
I 
/c 
I ' 
·-..f. I 
.. · ........... _, 
. ~ . 
16. British Columbia 21~ Halifax 
17. Lake Huron 22. Vancouver 
18. Labrador 23. Quebec 
19~ Hudson Bay 24. Ottawa 
20. Winnipeg 25. Canadian end of the 
Alaska Highway 
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Deduction Read the following statements then read the first 
conclusion. If you think it follows from the state-
ments given mark CONCLUSION FOLLOWS on the answer sheet. 
If you think it is not a necessary conclusion from the 
given statements then mark CONCLUSION NOT FOLLOW on the 
answer sheet. 
Example: Some holidays are rainy. All rainy days 
are boring. Therefore--
!. No clear days are boring.(The conclusion 
does not follow, as you cannot tell from 
these statements whether or not clear 
days are boring and some ·may be.) 
2. Some holidays are boring. (The conclusion 
follows from the statements given, since, 
according to them, the rainy holidays 
must be boring. ) 
3. Some holidays are not boring. (The eon-
elusion does not follow from the state-
ments even though you may know that some 
holidays are very pleasant.) 
Part of Canada is in the Arctic Circle. 
1n the Arctic Circle. Therefore--
Part of Russia is 
26. both countries are neighbors 
27. both countries have an interest in tne North polar 
regions. 
28. Russia is an enemy of Canada. 
All Canadians are loyal to Britain's Queen Elizabeth II. 
Some Canadians are · of French descent. Jack is loyal to 
Queen Elizabeth II, T.herefore--
29. Jack is aCanadian. 
30. French Canadians are loyal to Elizabeth II. 
31. Jack is a French Canadian • 
. . 
Interpretation Below are statements followed by several 
proposed conclusions. The problem is to judge whether 
or not each of the proposed conclusions logically 
follows beyond a reasonable doubt from the information 
given in the paragraph. If the conclusion follows 
beyond a reasonable doubt, then mark CONCLUSION FOLLOWS 
on the answer sheet. If you think the concl~sion does 
n£1 follow r~cm the facts given then mark CONCLUSION 
DOES NOT FOLIDW. 
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There are approximately 50 people per square mile in the U. 
S ~ and 3. 5 people per square mile in Canada.. Canada has 
3,843,144 square miles of land and the u.s. ha.s 3,022,387 
square miles. 
32. The u.s. has a larger pnpulation. than Canada. 
33. More women are born in the U.S. than 1n Canada. 
34. The land of Canada is less able than the U.S. to 
support a large population. 
Vancouver lies approximately on the 50° of North Latitude. 
This same lat1 tude line · runs through France; Belgium, 
Germany, Czechoslovakia, Poland, Russia and .Ch1na. 
35. Vancouver lies exactly one half of the way between 
the North Pole and the Equator~ 
not 36. This section of Canada can/be considered in a northern 
part of the country whereas Norway would be so 
considered. 
37. Vancouver would have a climate similar to the countries 
mentioned in the statement. 
Canada has 12% of the worlds water power. In water power 
resources, Canada has in use 10,000,000 horsepower and 
22,000,000 horsepower still undeveloped. Canada. also has a 
forest barrier and mountains to the West. Her northern land 
is too cold to grow things, but she bas productive fertile 
land along the southern border. Canada has some oil but less 
than 1% of the worlds supply~ And the population of Canada 
is about 16 million. 
38. Canada is a middle power nation. 
39. Canada has much electrical potential for industry. 
Plenty of hydroelectrical power for fUture industry. 
40~ Canada -is an agrieul tural nation. 
The :f'a.rmers of the midwest, both in Canada and in the U .6. 
are mostly wheat farmers. The St. Lawrence Waterway will 
connect the Great Lakes with the Atlantic Ocean. It costs 
less to transport bulk products by water, and wheat is a 
bulk product. 
41. The farmers of the midwest are for the building o-r 
the waterway. 
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42. The Great Lakes region will decrease in importance. 
to be able . 
In making decisions about important questions it is desirable/ 
to distinguish between arguments that are strong and 
those which are ~· Strong arguments must be both 
important and directly related to the question. Weak 
arguments may be of little importance or not related 
to the question. If you think the argument strong, 
mark STRONG on your answer sheet, and if you think it 
weak mark WEAK on the answer sheet. 
Example: Should all young men go to college? 
l.Yes; college provides an opportunity for them 
to learn school songs and cheers. (Weak argu-
ment because it would be a silly reason for 
spending years in college.) 
Evaluation 2.No; a large per cent of young men do not have 
of enough ability or interest to benefit from 
Arguments college. (This is a weighty argument.) 
3.No; excessive studying permanently warps · an 
individual's personality. (This argument, 
although of ~eat general importance when ac-
cepted as true, is not directly related to 
the question, because attendance at college 
does not necessarily require excessive 
studying. ) · · 
Is Canada's prosperity closely linked with foreign trade? 
43. Yes; she must export her surplus wheat and other 
surplus commodities. 
44. No; because foreign trade only brings in small revenue 
to the government in the form of a tariff. 
45. Yes; if she did not export her products she would not 
have the money with which to buy goods from other 
countries. 
Is it true that the St. Lawrence River might be called the 
"main street" of Canadian industry? . 
46. Yes; because rivers supply h~droelectric power to 
industry. 
47. Yes; much of Canada's exports are bulky goods like, 
newsprint, grains and metals which can be more cheaply 
transported by water. 
48. Yes; since most of Canada's bulky products are produced 
not far from the St. Lawrence River which is used for 
transporting these goods. 
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49. Yes; based on the United Nations survey report of 1949. 
50. - Yes; because she is the second largest nation 1n the 
world. 
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ANSWERS FOR THE CANADIAN TEST 
1. b 21. t 41. Follows 
2. d 22. b 42. Not follow 
3. a 23. e ~3. Strong 
4. d 24. d 44. Weak 
5- b 25. b 45. Strong 
6. e 26. Not follow 46. Weak 
7- d 27. Follows ~47. Weak 
8. a 28. Not follow 48. Strong 
g. b 29. Not follows 49. Strong 
10. b 30. Follows 50. Weak 
11. d 31. Not follow 
12. b 32. Follows 
13. d 33. Not follow 
14. b 34. Not follow 
15. a 35. Not follow 
16. b 36. Follows 
17. d 37. Not follow 
18. g 38. Follows 
19. a 39. Follows 
20. c 40. Not follow 
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NAivlE DIVIS ON DATE 
SCORE GRADE CANAD L~N TES T 
CONC LUS ION 
NOT 
a b c d FOLLOWS FOLLOWS STRONG \'V-:EAK 
1. () () () () 26. ( ) () 43. ( ) ( ) 
e 2. ( ) ( ) () () 27. () () 44. () ( ) 
3. {) {) () () 28. ( ) () 45. () ( ) 
4. ( ) () () () 29. () ( ) 46. ( ) ( ) 
5. ( ) () () () 30. () {) 47. () () 
a b c d FOLLOvTS NOT 
6: ( ) () () () FOLLOvlS 48 . ( ) ( ) 
() ( ) () () 31. {) () 7. 49 . ( ) () 
( ) 32. () () 8. ( ) ( ) () 50. () ( ) 
33. {) () 9. () () ( ) () THE END 
10. () () () () 34. ( ) () 
a b c d 35. () () 
11. ( ) ( ) ( ) () FOLLOt·TS NOT 
FOLLOvlS 
12. ( ) () () () 36. ( ) () 
13. () () () () 37. () () 
14. ( ) ( ) () () 38. () () 
15. ( ) ( ) () () 39. () {) 
a b c d e f (, 16 . () () () () () () 4o. {) () 
17. ( ) () () () () () () 41. () () 
18. () ( ) () () () () ( ) 42. ( ) () 
19. () ( ) () ( ) ( ) () () 
20. () () () () ( ) () () 
a b c d e t) (g) 21. ( ) ( ) ( ) ( ) ( ) 
22. () () () () () () {) 
23. ( ) ( ) ( ) ( ) ( ) ( ) ( ) 
24. ( ) () () () () () () 
25. () ( ) ( ) ( ) ( ) ( ) ( ) 
APPENDIX B3 
OLASS PROBLEM AND SUBPROBLEMS EVOLVED BY THE 
EXPERIMENTAL GROUP IN !HEIR WORK ON CANADA 
CLASS PROBLEM 
How _ gr~at is Canada among the nations of the world? 
SUBPROBLEMS 
l.C9· 
1. What are the physical features of the land of Canada; and 
what kind of climate dDes Canada have? 
2. What is Canada's population, and how do the people 
make a living? 
3. How does the moraleof the people help make Canada great? 
4. What kind of industry does Canada have? 
5. What kind of agriculture does Canada have? 
6. What kind of foreign trade does Canada have? 
7. What important resources does . Canada have? 
8. Is Canada in a good financial. position to lend money 
to other countries? 
9~ What type of government does Canada have, and what has 
been the history of her development? 
l.O. What defenses does Canada have, and how strong are those 
defenses? 
APPENDIX C 
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FINDI NG THE SIGNIFI CANCE OF DIFFERENCE 
BETV{EEN TltTO !J!E.<\NS - CRITICAL R<\ TIO 
Comparison of the Pretest Scores on the Critical Thinking Test 
Experimental Group A 
Class Tal. f d ' df 
Int. 
74-72 I 1 6 6 
71-69 5 
68-66 4 
65-63 I 1 3 3 
62-60 ll J 1 4 2 8 
59-57 I J II 4 1 4 
19 
56-S4 iNJ 5 0 
53-51 liiJ 5 -1 -5 
50-48 -2 
47-45 llll 4 -3 -12 
44-42 I 1 -4 -4 
41-39 I J I 3 -5 -15 
38-36 l 1 -6 -6 
35-33 I 1 -7 -7 
30 -49 
fd2 
36 
9 
16 
4 
5 
36 
16 
75 
36 
49 
262 
c = ~ • -28 - -.93 
N 30 
Ci = C X i : -.93 X 3 = -2.79 
M =AM + ci = 55 f. (-2.79) 
M = 52.;21 
SD = i i~~d2 
SD = 8.76 
ABREV IATIONS 
c = correction 
~ = sum 
ci = class interval 
f = frequence 
d - deviation -
N = number in class 
AM = assumed mean 
M • mean 
= 3 \l 282 - .86 
' 30 
SD = standard deviation 
SE = standard error of the mean M 
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BETVJ'EEN T\'fO I-iE.A.NS - CRI ·r iCAL RA TIO 
Comparison of the Pretest Scores on the Critica l Thinking Test-
Control Group B 
Cl a ss Tal. f d fd fd2 
mt. 
I 5 
I 
25 68- 66 1 I 5 
I 
65-63 l 1 4 I 4 16 
I 
62-60 Ill 3 
I 
3 : 9 27 
' 
I 59-57 II J 1 4 2 8 16 
56-54 Ill 3 1 3 3 
29 
53-51 I Ill 4 0 
50-48 111/ 4 -1 -4 4 
47-4S tN.J 5 -2 -10 20 
44-42 Ill 3 -3 .,..9 27 
41-39 -4 
38-36 II 2 -5 -10 50 
-30 33 188 
ABREVLA.TIONS 
SED - standard error of the 
- diff erence 
D - di f ference between the 
- t wo means 
CR 
= 
critical ratio 
1 
! c = ~ f d = -4 = - • 20 
"'1r 30 
ci : C X i : - .20 X 3 : - . 60 
M =AM + ci = 52 ~ (-. 60) 
M = 51.40 
SD = i\(~ f d2 • c2 
~· N 
SD = 7.49 
SEiv12 = SD - 7 . 49 = - - - -~ N \f30 
SED =~ ( SEI-11)2 .f. 
=~ ( 1 .59) 2 + 
= ~ 2 . 53 + 1.88 
= 2.10 
CR = D . 81 
= SE D 2.10 
= 3\1188 -.04 
' 30 
1. 37 
( SEM2)2 
(1 . 37) 2 
= 
~ 4 . 41 
- . 38 
-
Int. 
20 
19 
18 
17 
..._lb 
15 
14 
13 
12 
11 
10 
9 g 
7 
6 
5 
-4 
:2 2 
1 
0 
-1 
-? 
-3 
-4 
=~ 
- 7 
.:g 
-9 
-10 
-11 
-12 
-13 
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THE SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS 
OBTAINED FROM THE SAME GROUP UPON TWO OCCASIONS 
Table 5. Difference in Gain between Scores on the 
P~etest and Final Test in Critical ThirL~ing 
Experimental Group A 
Tal. f d 
I 1 16.8 
' 
1 13.8 
Jill 4 6.8 
I 1 5.8 
Ill 3 . 4.8 
II 2 2.8 
I 1 1.8 
. 8 
11 2 -1.2 
Jill 4 -2.2 
II 2 -3.2 
t 1 -4.2 
11 2 -5.2 
I 1 -6.2 
J 1 -9.2 
1 1 -10.2 
I 1 -11.2 
t 1 -16 . 2 
30 
d2 
282.24 
190.44 
-42.24 
33.b4 
23.04 
7.84 
3.24 
.64 
1.44 
4.84 
10.24 
17.64 
27.04 
315.44 
84.64 
104.04 
125.-44 
262.44 
1259.52 
I 
= ~ 1259.52 
29 
= ~ 4 3 • 4 3 = 6. 59 
S~iD : SD : ? ·59 : 1.02 
\[N" \(30 
CR = _l_•ID_ -
I 
= 3.2 - 0 • 3.16 
1.02 
Int. 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
-zr 
3 
2 
1 
0 
-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
THE S IGNIF'ICANGE OF THE DIFFERENC E BET'NEEN MEANS 
OBTAINED FROM THE SAME GROUP UPON TWO OCCASIONS 
Table 5. Difference in Gain bet~reen Scores on the 
Pretest and Final Test in Critical Thinking 
Control Group B 
Tal. f d d2 I I<ID = 4.2 
113 
1 1 13.8 190.44 
SD = ~" ~ 81~948 
I 1 7.8 60.84 
= ·~ 28 .56 -5.32 
/II 3 6.8 46.44 
Ill 3 5.8 33.64 
I 1 4.8 24- ._E3lj. 
I 1 3.8 14.44 
SR11 ,• • SD : ~ = .99 
.l.v1D 
N 30 
I 1 2.8 7.B4 
/} 2 .8 .64 
Nil 5 -.2 .04 
ll 2 -1.2 1.44 
' 
1 -2.2 4.84 
II 2 -4.2 17.64 
II 2 -6.2 38 .L~4 
( 1 -7.2 51.84 
II 2 -8.2 6 7.24 
I 1 -9.2 84.64 
I : ·1 -13.2 174.24 
30 819.48 
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